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A l..,- _ JDY Of '!'HE AI~UTIAL BUCK .... JDS 
IN SOU'TIDIBll PINAl C,-rrJin 
rOHfi- nn MILKS NORTH OF 

roOSQI' , AllI zen 
• ... • * * • • 

ftt. PV,088 of this utudy 1. t. i.fJoertaiu if th~ •• alluvial 

Hlll4. eoots,iD nlu •• i,ll Ir_~ T1tul't.Ua, or either r®eeverablo .i.er·a13, 

wttloa wou14 support an 8conomio optU~ .. t10ll iIt the m1n11\1 a1l.4 proe.~8'" 

ial G,t the san41. The pr1.nal,ttl 'lu«u,'1clls to be anawer.' are th~ 

per9.B~e.p8 of recH,.,.:r®.lJle _p.et~_ t. a11.4 ti tolu, their qual 1 '1, 

~tl '7, eont ll!ltU t1 eel u,i formi tY!l il1\4 to $,.(u~1"'ta1n if 8014, Sil.,.:r» 

l&ro Isrtha or oth~r aln.rsls are pr.s.~t 1m economioally r.coY.r~ 

able quantlti.8e 

a. !eUl1!L.!! .... M~.Ji 
!'he lan.ds are loel.t.~d 00 Doth .1\100 of U ~ S.m{~ft1 10 ru:u.1DI 

rr_ h".oo, to Floren •• , 0,4 a"roxlmt\t~11 45 .tlfJ8 ~orth of ru.'I&n~ 

An tU.luyi.al arM ali011't 10 Mil~m wid.. ex'e:f),4a .1MI thlti high~y tor 

fMml Idle't ant th. 1.u.48 u4fJJr .on81.derfAt1~!'1 Ui Secii-.s I, Ip I, 

4 ..... If 1,8 _11 a8 S.~'tl~ 12 uti the .(V~th i of S~~tlCB 11, 111 

I 't ..... s, &-12-1, Gila ~ 6&.1t Rlv~r » •• e u4 _ri41u, 88 fihOWil on -, 

I 

OIl following ,ac* * SOlIe 4r1111nc an4. 8UlPlinl "~i5 also 'en. 011 e •• ,.,. 

I. ~~",,~~ ....... JI!llllQI..I.tL~~~ 
Tit" ~'1 U'a1~ 1 ,attorn *ho.~n tor- prelisil\$ry (tilling ant • .,.-

11~ of thil a1"ea (4110 aue.) •• to 41"111 9 hole. ,to fA "~pth of II 

t.~, .. tbve OC1'-'lUil'8 or _fib. q~'r'.r •• et 1011, 1., e 9 threlll bole. M the 

I!or'~ S*$ti~ 11Be, thr~ .. OIl the t.ator 'liJu») • . a4 thr~i 011 Ill. llootk 

8 •• , itm lise ., ahO'ml on )(fa,. The IlWl\HDr1111 of 'th*tje b~.1 •• ..,..IS ie"'" 

li ~_ t. 1_419&t8 th(l r{)l411tlv$ 10_,,1_ of th* hcle It* to 8.oi1 •• 
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and ita poa1tloD. 1 .Iha' Seotion, hole HI in f }h oa •• belnl in ~h. N.W. 

corner of the Seotion. Drilling was star'.d in Seo. ~ henae hoI. #5.1 

1. in the northweat corner or Sea. 5, hole ~.a on the oenter ot the 

north line, and I~.~ on the N. I. oorner ot Section~. Since th1. point 

III is a1ao the location or what would be ,4.1 in the contiguous Seo. 4. 

• • • • • 

ite nuaber 1. dropped, but 14.2 1. on the oenter of the north line or 
Sec. 4, and '4.3 on the N. E. corner, etc. 

The original drill ing pattern a180 inoluded 8. secondar, pet"ern 

or holee to be drilled e.tter the analysis ot the preliminary pattern 

had been studied. It oonsi.ted of rive holes to be drilled for cheok-

ing purpo8ea on the high-average quarter section and five on the low

aT.rage quarter eeotlon of esoh Section if wide Tari.ations existed. 

BecaU8e ot the relative uniform nature of the preliminary analY8is, 

this program was dispensed with. 

• 4. Drl1111l1 Teet Holes for Sampli!& 

• • • • • • 

The 8ampling of material, such as this, oomposed of high value, 

dry. end hesTY magnetite, deposited throughout the geological ages 

1n a non-uniform and irregular Manner with worthless, .lightly moist, 

and light silt, aend and gravel prenents a difricult problem. Honest 

mistakes, whioh may lead to erroneous conclusion., must be studiously 

guarded against. 

At the beginning of this program, 8 light portabJe, rotary T80Uum 

drill with 8 It inoh bit waa tested out. It was dea1gned to cut a 20 

cu. in. sample for each foot ot adTsno8. The test W8S conduoted adja

oent to 6 40 inch hole which had previously been sampled by hand b, 

diggin, 8 trench 6 inch •• wide by 5 inches deep from bottom to top or 
• 8 28 toot hole. The comparative reeult. ere recorded on the followinc p.... Semple "0". in the hand sampled hole. weB a verT rich _gnet1 t. 

III see. contft1nlnl b06 Iron Unite and .err dry. It will be noted that 

• 
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SAMPL1NG COMPAQ\50N 

WOLE NO,5 
5omple·cr~-'hOnd 5 'I nch 
" Go i nc.h Trench 

rf1A-lII:_J, __ fe t1J, 
~::; r ~):.. L) r Fe 1 un' r s 

Hole #.5 u..JO~i Q 40 /rh..h (/Iomeler 
n .:1/~ dr,/led by a cl./:,iom bi...l!/f 
e(~(lh t?,or,'nflrnoch,ne fo u .i6'pr,t; 
J,{ 28 II-eel. A 3~ I/-;.:..h yO/volll,;ce,::J 

C u /v'ert 4J,ih 2C' fIlch .5"'06, B/e'ef 
,'i)0YJ s/oqyered 18(. .... ':!Gyr6>e'S wu.>
cuI odl oj1 ct..dyerl jor somp/ifly 
purtN')5e.s. -4 -,ornpl/rJ<;/ S(()(IP, fr: 

/nG!)~'::J WI de U)o~ oenef,-ofed 
In!..? fhe v/rgln qrou'f/(/ 5 'f}C/)t::~ 

<j1'(1 n.J 0 fo !::I/ hLlnu' /-I:, .. I<,':.:J .) -.JmOIt_ 
,)/ 30':) Cd In. ,:..Jet" /Ioeu/ fool -
<440c",d). ·-. 63 cu. ~ - /7.5 Iv:»r..;er 
• I'" r J " 

4 /'C't.'1 samPle or Soods In No/uro/ 
... C'l7dJ 11'017 ....J.:> Ir" f!')B R .'nC!~ '> 

:';fiJ":lI";'IZe O/],'J r.') ,1er,5ize. 
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. - .. _._ ... -
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A 
10 J:> ,D 

· 1e 7,0 5 .5 "4l 

Bill 175 5.3 4\ .3 

C 
: 

(.'7 1141 9 .4 53.') 
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355 ~'...:. 'n j ill ;- :... 

T,e:j tf/ ,:)r)J Ii 2 do//ct,/ Jno' ~")Jr17<Clit.'(l tJy /Y!tylJl'"i .~/tdlj'ef 
'r U ~ ....tm dl'/I'/ ll~uJC byt !/, 'tI~r~· .. rl I~';k)/ <'., ~)anfa Suzonna} 
:" J/I,~,-"'rnJi], ,>I'"IJ', ' .:It. , _~ i<//)~> (./ fr) /-. r,)auCe' ,:)00 c..--plct) U,;;) L.i. 

~ · j.'!}PJe· If, j'--' / IJ qr,) (,~)~ ~)(-; c:u;I) per "TJech /#'Oc . .,f i.J! 
jOVJfi,-t' , In J...~'?O~t;;> eJ'r'l rn(1;t;'r/a/~ .3 t.:.:..,4 I,rnt:!.s 0':

m"I(-h 17hJfcna/ /~, pr,'Jdlk. cd. 
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the drill did fa1rly ~Jll in sample8 n~" and "B", ~ut, after paa.inl 

tar. IJaJQl. ·Cw, the drT, high Il"."., r-r •• runninl .apailt. rr .. 1t 

'rickl" town into eaoh subset.tnt .ample, and 'he low cra •• aaaple -," 

(14 u1i.), 1n 'he han4 .. 8.,,1.' hole 1. Indica~ed to b .... er1 •••• :pt

able e ... , aooording to the drill r •• ulta. Beeau •• or I,. portability, 

1ta ape .. 1n 4rl11iDI, an4 •• se 1. handline, •• yeral 4., •• ere ,p.B~ 

lrylnc to .... p~ th1e trill to the taki., ot rair 8 • .,lea in ihi. kind. 

of .. 'erial. How~.rt line. l' wa. t.po •• lble to loTi ••••• thod tor 

t •• p1 ••• o.ela, _.low 'he eui,ln, _1t, and thus preTeDt .. 1'1 ... th. 

u •• of 'kl ... ohi •• va. tlaal1, dlsp •• ae4 with. 

Aa earth boriac Baohl •• ,.,able or trilling hol •• fro. 16 inch •• 

to 144 il1ea •• 1. 41 .... t.r ..... 'then brought '0 'he property. 'I'M, ...... 

ohill8 Arill_ '0 ineh di .. eter holea to .. depth of ae reet. Into 

.he.e '0 inoh hole. a 31 inch diameter, eorrugate4 iron culYer" 28 

feet lone, haTlna 20 ineh 81o~. 8 teet long, Itallered .~ 180 '.gr ••• 
on 'he opposite 814e. ot th. culy.ri, ... lower .. In.o the hole b1 • 

haM and. power OJ)erate4 winoh .outed Oil • ,letfora truek. This 001'

rugated oul~.rt wee deei .... ,. turnleh .-pl. proteetion for the .&.-
'1 .... 1l. 

5. S",llnl the '0 IlOb HOI •• 

1'11. aU!l'lUUlD ... proTldM. wi ih a heaTY alualnua .ooop , 11l0h •• 

wi«. and •• eleeirioallr opera' •• ehipping ba ... r in .441'10. to • 

,1e., •••••• and ... 11 'are 10 .i4 la '.k1ac • 'rue 8a.p18. ae .. 1 

,roYid" wi'h • ,la'fora .,oa .hiok 10 8lt, 1fh1c~ ft. rail" u4 

lo .. r .. ill 'the Bole 'by ..... or the ._4 e,er.'" wi.ch. !hi. ,la.rora 

... pr8Yl ... with .... 11 el •• trle ta. 41rec'lr abo •• the • ..,le..aa 

h •• ' 111 on.:r 10 elrltll.'. "he all' ill the exee •• lye ll .. , i. 'he •• 

)lol... tile aUIPllnc •• toae OIl '''0 .)lit'. ,er ... y, lipt .... , .... 1' 

t.ellll pro~14'" 1»7 a ,.'.ble ,lan' aoua'e4 .. a ,rutk, ... nerrilUq 

• 
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J, 
,0 •• lltl ........ , • .rake the .... 1 ...... eaara·,._le I.. poe.ible ill 

or •• r ,. at. 1. I.'tin, a true and fair aa.ple in th1. 41ttloult .... -

r1al. • ...... or 'he hard, .... at ..... tve fir .0 _ell of 'hi' croaM., 

'he ...,11., preer'.' ... ra'her 11ow, thr., hole., or •• TOD,,-ft •• 

t ••• , •• 1., 'he .. xl.ua aoeaap11aha .. , on tw. ehit, •• 

A .... 1. 1aterftl et tly. t •• , ... obo ... , aD • ...,1,. wre f'l

ipa'" A. B. C, D &; I tr .. 'Of to '0". of Mob llole, Meh 1 •• ,81' 
r.,r .... 'l .. • 5 root ~l., 1.8. ·~.lA~ '.el,.., •• the 'Of ~ too' 

.... 1. 1. hole Ii 1ft a.otto. 15. !he 8.~1 .... a~ar'.' ., the ~." .. 

or ... h ~ol.. 81aoe i •• hel ••• ere drilled '0 • depth of 18 r ... , ke 

ha4 ..,1. oppertuni., ,. ,,' ., a tair • ..,11 ai 'he ,.,ih 80 io II 

(....,1. I). !'he aurpl .... p'herM 1n the 4" alumlnua 80001' bJ pea'" 

eiraiiB, l' exaot11 , iaoh •• 1.'0 tn. ylrcln Irouad w1~h the a14 of 

ohlpplJlI u...v, ,10k, at •••• 4 8ma11 ltars. Th. yoluae of .11 •• ..,1 • 

• 0 tat ..... 4~%'·x'O" or ,eo eu. In. (.G~& OU. rt.). !he • ..,1. 
a.oop ... ..,,1 .. in'o a _ueket .t~ohed to a hand-li •• , and When 

rull, 'kl. was ho1.~ •• ,. the aart ••• , auape' into. lub on a plattora 

8.1_, an4, .ell the 5 roo' • ..,18 .... f1nllh&d, 'he iub wae oarttully 

.el,h.. ant aor •• n.. on • • ••• h eor •• n. 

For 'he purpo., or 'hi •• 'udy ••••• h lor.en ... oholen fo~ the 

•• ,arailac .,r •• n below. 1w loalplal aor •• n. The rea.on tor ehoo.inc 

• , ... 11 rather ~haD. all 8 or 10 ... h .. r •• n ft. 'ba, 'he te.' would. 

e.t ••• tor • diet.nce or ~ all,. 18 a ."'.1'11 41r •• iloD, aDd ., 1', 

... 'er17 extr .. l'J would .pproaoh qui'. 010 •• '0 the too'hill. where 

r.,oy.rael, valu ••• 1sh' be .oar •• r aDd would be 10.' 1B the 09era1 •• 

... te it a tiBer .. ,.r.'ln, acre ..... uae4. fhi. thaer1 ... ~orD 

cu, •• 1, will be 80'" 1. a18.e , •• ,. 1. the ."endlx 'ba~ 1. S •• -

'1 ... 11 • Il!, 'he "0 ."er .1 ...... ugh' 21.e~ ant 21.'_ r ..... i-

1.al" while 1. Seotloa 6 oalf le •• ~ wa. laucht-

• 
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The n_ple wae tldTQM OIl the double 4eok '~.lO"~.n 110U11'" "a le •• 

an4 lattin, oa two 'arpau11a.. Attar .ere.nins. the ~PJ.r \arpau11a 

Goat.1nine ~be 6 ••• h uteroi •• , .... pl1 •• 0\1' 04 'he _ '.rial ... 

earer.llr .. l,hM., ,11' in • ..,1 .... oke ud •• ni to the laltor.,orr • n. 
liia,.. or the .or.en wer. thoa r.l ...... ul the oyeral •• allmr.4 to 

.11t. Cowa OB '0 'ho ,,'cmd. '.rpe.1ll1a. fhll _'erial .... o.lao eartnal

ly welshed. aaeke4 aDi •• D. '0 'h. laber.,ory. 

I. P!tS9n,1 COIRo,i,. ,."100 
I •• ' •• d of aakiDI ooapl.,. analYst. of eaoh 1 • .,le in eyery kole, 

an ubi trar7 eoapo.1'e 111\. was eho •• n tor .ach Seotion, r\Dl111nc '1.~ 

oaallr traa 'he" earner 'e the SW earner, on wblok lIne are 801e. 

#Z, ,. and I'; or, It from a4Jaeent Seo'tioa. In Sec. e, ;, 10 • 11, 

_.ob .~o.1t .... sade OD 'be c.ster line Of •• eh SeotioD. 

fro. the •• arbitrarily oho.an Campoli'. hole •• a&mpl. wa. taken 

1D 'he rield tor ao1sture oonlen. in the Unt.ra1 •• satorial after 1t 

bat _e~ .. 1gh... Th •••• ~le8 .ere plaoed ia paraffine ooate4 eOD

'ainer. and .eat to the labor.tar,. Oa.puiatlonl ot •• 1ght per o~bl0 

foot, or Denaity in Place, .ere a1.0 -.48 fram th •• e ,hr •• bol •• on 

.ach ••• tica, an« Titaniua we. 4.'.r~Ded on .aoh sample in hole Ie 
in orier to 'ry '0 •• tabliah 1,. r •• idenoe, it po.sible. 

,. 'ol"~. COD_en' ott » •• h Uplerei!! 

.ol.ture eonteat ... d.,.rai ... CD the & ••• h Under.i,e prin

e1,.117 to •• oer,.in it there .1gb' be enough aol.'ure pre •• ni to .er

iouI11 DaMper the dr, lor •• nial prooe88, t.peoially it rine acree.ia. 

was to be ... 4. Ia on11 two in41yldual 5 toot ,ample. wa. the a01.,

va OCt.'.1l1 fG1ln4 to b. allghtl,. oyer I~, Dut generally 1 ~ was f0Wl4 

to b. low •• IDdle .. ,'" b1 the tol101liD.1 '._ulailon .. 
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~1'1 11 'lace 

J 
~..2.. li,2. Moiety...!. 

e 2.S~ 
9 2.0 

10 2.5 
11 3.0 

i8 l·i 

rra. the ihr •• holee aD ••• b compo.its .ection, the w.lght per cu-

bio fool or 'he .. t.rial 1. ple08 .. 8 coapui.4. Thi' tlgare 1. re-

ob •• rnt 1 011. _d., it leem. ,hat the density 4oe. no' ftry with the 

Iron 801lt •• t of •• eh 5 tcol •• .,18 as sucn a. it 40e. with thl pQ'lio-

a1 ehArae,.rletlc8, nell &8 811i ~ ~and. gra.,l, and ... gr •• o! 

••• ontation wi'h Caliche. J. 1.b~11a ,1 on "howing .e1. gh t per OU. rt. 

u.4 lhe Iroo 00lltflnt in tbe dirty eone .. of 6 ••• h U. s. 1. •• fol10".: 

Bole No. Wt/cu. ft. Iron Hole No. Wt /eu. ft. Iron 
~.S 111 lb" .. . 19.'~ 1.3 1~5 3:5.5 
~.b 123 12.1 l.t> 135 27.~ f)." . 126 26.~ !.9 117 ~1.9 

'.5 119 10.3 l.g 111 1'.1) 
4.~ llg 22.2 11.15 108 IO.! 
I.g 115 21.9 18.'1 110 2e.b 
S.3 121 1'.2 l1L' 116 ~1.8 
3.6 11' 26.' ll.b 131 21.1 
4.9 131 • '1.3 11 •• 11" 89.1 
2.3 100 10.6 10.5 113 IZ.~ 
2.5 120 a4.~ 10.4 110 12.1 
3 .. g 120 41.~ t.b IS. 2&.4: .. , 112 35.& 

~.1 C 111 ~41 , 

A.,rage or 10 Section. 120 Ibs/ou.toot ---26.6 ~ Iron (Pe.) 
LonS TOD --------18.66 cu.rt./'on .-- 1.'G Tone/ou.y •. 
Shert Ton -------16~66 " ~ 1.62 ~ 

•• FAlsie.l Cp,racter1lilcs ~o'e4 1, ~llns 

In the 10 .quare .11 •• sampled (57 holel), BO fixed ,.' •• rn or 
.tr.litl •• ~loa wa. Doted. Grey, rift. silt, and, 1el10w or red .an4 

and cra •• l •• re round uneontormably in all hol... Moat of the .. t.
rial ... tightly oeaentet by oallahe and oeeaa1onally one foot '0 ,hr •• 

foot bands Of caliche were tau.d. While low in iroD ooaten'. tbe •• 

8 
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baD4. were 1.o).a~ ~.!'h ..... 1. because or tn~ J.,rao\1 •• bili'1 or 

• ••• r.t1ul 1\ ta a ai_lag o,erasioa. 'ery tow boult.ra, t08r iaahe, or 

more in Cl ... ,.r, .ere eDoountered in ~h. whole area . 

10. iT,"l'!!. pd Prog, •• ins Seaple" 

Feral •• 10R was oblaine4 to u •• the equip.e ••• ~ the School ot Kin •• 

UniT.ra1ty or AriZODa for 'he pro, ••• ing of the saaplea. After pro ••• s

ins ~he bull • ..,1 •• a. 'he, ~e trom 'he field, • 1.~or.~or1 eample 

or ! ~o a oan ...... eu' from tne seTer.l traotion. of 'he easple and 

..D~ to Lerob BrOI. Labora'or1 .; Hibbing, Kinn.aota, where all oh..

ieal 4.'.r.l .. ~len •• ere .. de. All sa~le sp11t~lng wa, earefull, 

done wi\h a .1011 •• Rirrle after sa.plea had b •• n thoroughly .1x.4 for 

fiTe 81nut •• on the mixing rolls 

(a.) !!lature sa.,l •• 

.18 aoon 8.5 the Mo1sliure oont,ainers arrived at the Uni"f'er

.1~y ot Arizona, 1000 grama were weighed out or eaoh and placed in 

~he drying oven over night at a tempera,ure of 2!O 'agrees lahr. 

1hese .. .,181 were weighed ~h. follo.inS morning and the 10 •• of 

we1ght lndlcate4 the aoiature content. 

(b.) ~ Mesh Undersize sa!Rles 

Upon arriTal at ihe University, the Undersize sample. were 

pleeed in pens in the dry1J11 oyen at 220 degre •• Fehr. until the next 

.orBing. The, were then 'aken out aDd oarefully .plit into a labora

tory ~l. for Lerch Bros., a sample for the MUrmanill til •• , and a 

2000 11'''' aa..mple tor _petie testing. On the. individual alphab.t

loel 8a.tle. in .ach hole, only an Iran '.'arainatloD we, aade, .X08pt 

in hole 'I (cen'.r hole in each Section) where Ti\aniua was d.'.r~ne4 

in order ~e attempi to study the residenoe of thia element. No COD

tinui', or UJliforw.it1 wa. fcund ror either tn, Iron or the !itaniua, 

.a will be Do~ed by a Itudy of the ... 11a18 eh .. ta tor eaoh Seotloa ia 

, 
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, 

the appendix. ,) 

In addl\1on '0 the 1ndiTldual ira. analysis anQ .acn_iic t •• , on 

holes 13, ,t) and, " or #9 , 8. composite was also .ad. frOS each of the 

~ • ..,1 •• t. the •• holee, upon which caaposite ? analraie were .. de, 

namely, IrQn, Phoapnorou8, Mancan ••• , 811i,a, Alumina, Sulphur and 

T11an1um. rhea. analY8ie w111 be found at the Cotta. of eaoh Section 

analysie eheet in ihe appendix. From theae thr •• compo.1tee on the 

diagonal line ahown on the Map, ano~her oomposite was .. de up, oa1184 

the See_l00 Composite and, in theory, was to represent the whole See

tion, or one square .11e . . From thil Seet10n Composite a 8000 gram 

_ample wee out, .f~er thoro mixing, for I magnetio teet, a 3000 gram 

sample for 8 SteTe T.at, and a ,ooe gram sampl., which ... split in 

halt, for a teat on the liberation of Silica and T1 taniwa w1 th an eo 

••• h ,riD' and a 100 mesh grind and wet magnetio •• paratlan. The 

result. of the •• te.ts w11l a180 be found at the bottom of the analr

al •• heet in the appendix. On Sections #1, #3, #5 and Ill, a '0 ••• h 

grind ... tria'. but, as will be Doted, the recoTery was Ineree.e4 

materially at the expense of a very high phosphorous, a higher 11110a 

and a ~.r7 .ueh higher '1ianium in the finished produot, indicating 

Incampleie liberation and e11mi.atloD of these deleter1oU8 el.menta. 

(0) OT.rltz. S!!ples 

10 analyait were .. de of the individual alphabetical o?er

.1ze • ..,181 on the theory that the .alu •• would be low in both Iron 

and Tit.alua, bu, •• apl ••• ere out a.t for the Murmanill fila. an4 

are .~l1abl. for further Itu4,. A Caaposiie wae made ot hole. 13, 

#6 aD., " or ,t, aD4 • Seetlol1 Coapo81 te ft. I18de frca 'h ••• thr •• 

Caapoli' •• , whieh Compo.ilea are atill aD tile at lh. UDiyera1ty. 

PrtWI 'he Soe'tiaa Compo"i '., a 2000 gram .aaple was •• 1gh_ out, .r~.r 

or •• hi .. , \0 i 1n.h, aDd • regular D.p.e'ie •• pO'.,1011 ..... t.. 'fh. 

10 
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r •• ul,. or neil ... . "ion, which ., •••• r~. .,!ther ••• oaic 8iud7, 
will ~. tou.d 1n ~h •• ppendix UDAe:r "CQlWe.rlI01l au_ar1 of Ta.r1eu. 
Jraot 1 cas. " 

(4) DAr ¥fA'tiC hl'31101 it I )('111 0;45.1'1 
lit. tke ob~.otly. iB the drr aagnetie •• par.,lOft wa. '0 pre-

• • 
• 

4uee a "Dirty Cono.Dlr.t.~ oODlalning, it po •• 1~1., all "ane'ie "'0-
rlal in the UDder.i.e. This oone.n~ra'. woald .ab •• qu ••• l, 10 to I 

leal1 .111 r_ IJ'ln41nl '0 a o ..... in ••• h (.'ill 10 be t.,.rat.e') for 
,_ un .,onoa1 •• 1 we" _petta reoc'YtJrr 04 ttl. l1beratio. aad 

• .11.1».'1011 or the 4.18t~rlou .... ,.r1a18. The _ohill. ll8M ttr 'kl. 
~ry •• par.tics ... a Dine- Cro •• Belt "«Betio Separator. !he "CD"-

• 10 t1e14 ft. cenerate4 by ".lng 100 Volta an. 1t Allper... Periodie 

I 

I 

' •• ,lBI of ibe now-_cne,10 rejeeta w1 th a band. _p.t 1841,.,.« lhe.. 
• 'Yerr oleeD • qua, lon ft. being _de. 

(e) Slev. '1'!'.ta 

The SOOO grUUJ or 6 .e"h Ullterlize troa each S.ot101l 
I C.,o.1, .... ,roe.sled. in a .,u4arcl Ro-1'ap _ohine, allow! .. 01-, 
I 

feral1 I aiau, •• tor Moh aieTo betore r_Of'lng. J. _111.110 
•• ,.r.~l ... a. first .. de oa the total .ample and .aoh or the two 
tra.'101l' ware ,roc ••• M. tbroUf;h the ale" ••• .,ar.'.17. ne relul'. 
or 'h ••• ie.~. will be tona4 in the appendix ~.r ~D1.~r1D.'laa or 

I '.1" •• " tor ... 11S80,1011. 

Sinoe ihi, Itu4,. ft. being aaele on an unknown .. ,.rial, i" will 
I ~. BotH ,., a iep-h •• 'YY arrang ••• ' of .i.~e. wal u •• 4, 11 .. 81.7, a, , 10, l' u4 IC ... h. Thi8 ft. 40.e ill orier 'hat 'he intcw""iOil. llicht 

,. of ,o •• lbl •••• ia'anee to • perlon de.lgnlnl a ail1 for 'he ~.t 
I .OOJlOld •• 1 •• para t10ll of ihi ... '.rial 11lto nlu •• aDd .... i.. rlDal 

eoaaa.1. etudy .aT '.'.rat •• thai the I ••• h ant 'he 10 ••• h .. 'erial 
, 8lleal' ~ .... ted. ra'her "haa apendlng turt;her _olle, on 1ta 1I'1nClnc 

11 
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and ;~_6t· - 'i'~~ r~ JJI~. } 

(f. ) .... M1U tSlf_Wa'ntl91 it o'l'fL ReOigf,". , r1!!A1y . 

.. 11. the eo-a .. 1184 "'BlacK SaD4." u. ".17 black who .een 

in the Y.r:~ue 8tr~ bed., they are, in point or taot, .ery dirty 

when er&countered in the virgin ground, being attached ~o ",aryl.g 

81z8 particles of 8i11ca, aDd ooated with an Ierth1 Liaonlte. In 

order to produce ft high crade product, these elements wet be broken 

off ~nd W81h8d sway with water. Some economical break-oft point 

exist. for the gr1adlna of this ma~erial, but tor the purpose ct 

this prellminar,r atu41, only a grind to 80 mesh and 150 .esh ... 

used. The r' •• ul'. of the 80 •• &h grad 1s recorded on the Sect10J1 

analysi. en.eta 1a the Appendix and a comparison of the eo ... h grind 

aDd the 150 ... b &rind 1. reoorded on the Distribution of '.lu •• 

She.t, and, in the "Comparison ~ar1 of Varioue Fraotions". A '0 

... h grind an the Cam~o.lte of eaoh alternate Seotion ia &lao record

ed h.~. but the re.ulting product is very high in Pho8phoroua and 

Titanium. These t •• ts are the reeulta of grinding the sample by 

hand on a buek1ng-board, with frequent aiavinS to insure the least 

possible amount of oTer-grind1nge 

11. Gold f~ Silver A8f!l - - Speotrograpbio An.ly,1 •. 

In order to tat ermine the presence of otner yaluee such as 

Gold, BilTer, Rare iartha, or other minerals, so •• times pre.ant in 

th ••• SaDda, an .. ,ny for Gold and SiITer, and _ Spectrog:rl,phl0 

exa.1aat1on of the rejecta tram the magnetic separation of each 

Se.tion Coapoalte •• re _de by the !.risona Bureau ot Il1ne! at the 

ua1 •• ralty of Arizona. The re.ulte were all Delat! •• aDd the repor'. 

for eaoh Section are 1 ••• rie' in the Appendix following the two 

.. , •• of' .~.tTitloal 'ata. peri.ininl to eaoh Section. 

12. ' • .ii', or the riW frofuo,. 

JTca a .iud, or the analyst. of the tinal procluct on pa~e '1 



J J 

Of the App.B141 x f 1 twill _ ..... ,bat • Tar), hip - ~pad. 04 ".airabl. 

pr04uot call •• produced. The '0 ••• 11 ,r1ad leaT •• oOll_ia.able f1 kn

t iUll with 'he Il'ollt which ... y be ob3ee~lo11al»1. to MJl7 puro ••• r8. The 

Pho.,horoU8 1. 1.180 hIgh, and Ita1 be lIub3ecte4 to a p.alt, bJ _._ 

t Durer •• 

ft. eo ••• h grind produoes e. PhoephoroU8 content .1milar to a 

Stan4ard lana.sota, .oa-Bee .... r ore, pre.antl, prloed at tll.'~ tor 

51.~O Fe. at Lake Brie porta, but the Titanium at 1.47~ 1. Itill 0. 
the high .ide. The 1&0 ••• h grind reduoe. the T1 taniUll to • ee~. 

_ Wh10h Ihould not .e.t wi th too much obJ.ectlO11, cOlleidering the other 

auper10r qualities of this product. In this grind the Phoaphoroua 

1. re4ueG4 to an average of .o.7~, with rive out or ten S.oiians 

aho,,'.BI • Phoa. of • O~ .. ~ to • 04:f5~. Th1e Pho'aphorou8 oOllient, in tbt 

Lake Superior dletrlet, would be called a Standard B •• seBer ere 

(below . 045~ Ph08. ), and the preeentKilUl.esota :price i. $11. eo per 

ton tor 51.50~ R.tural Iron d.li~.re4 at Lake Brie. Ores rr~ Mlch

ipn, 80 •• 1184. 014 Bange ore., are prio.A 2~¢ per ton higher than 

M1nn •• ota ore, and Lump Ore from either district reo.ivee a tl.OO 

per tOIl premium. 

I. ad4ition to the ohemioal analysis made by Lerch Bros., a 

Ccapo.l t. IIelQle was made up trca the hIgh grade eonoentrate fran 

the 80 meah grind OJ1 Sections 10, 11. and 12;, and Holes B, 0, D ud 

B. The •• hol •• 11. approxtmatelr along the oantral east and west 

&x1e of a proposed open pit area which will be disoussed later. The 

purpose for aaking thi e Compo.t t. ot the high grade produc~ ft. \0 

ascertain by Spectrographic anAlysi., if any deleterious minerals 

such as Lea4, Tin, Copper, Zinc or Ar ... l0 were presaBt, and to 

detena11le 1 r any other valuable aberals, 8uch •• Cllroaium, Vau4 iUJI , 

VolT" •• um, Riekel or ethers might ex1et in reooverable quantities. 

11 
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-The r8sul t. fire Il.p" ,~ •• in all ••••• ud the r~Jort of the .&riZOM 

Bureau of 1f1a •• will be found aD the following pa,e 

13. Roue lithO-' ror :n,termla1p., TC!!H.e 

With trill holes ,,.08d 1/2 adle aper" , aDd 88111'1 •• taken to 

I onlJ a 16 too~ depth 1. this 10 .quare .11e ar .. , DO •• ourat ••• '1~ 

I 

I 

I 

I 

I 

at. of reoO't'vable malD.tite co be -.de. Bow .... v. aiBoe so ••• pprox

t.ete tieur- muat be de.eloped for discuesion purpoeea, the followinc 

tabula'1 .. 1 ••• t Q for use as a yard. .tiole. 

l ·,lere loa'.ine 
to aM ~20t depth 

at 180. eu.toot (page 8) 
2140 Ibl/loag ~oa 
(ATerage laenetit. Reoovery 
{on 10 a.ot1oDS, a.9~ (page '1 

on .0 aer •• 
OB 840 aore. (1 aq. ml1e) 

.tre. l~la4t 10 aQ •• 1. 

API'. ) 

'3t~'O .q t' 
1,080,000 ou.tt of sandI 

110,180,000 lb.. " ~ 
18,!39 Tona • M 

1,692 TonI MalDeti") 
Ijj e_ rt. ) 

", eSO" It 

1,061,810 ~ ~ 

10,828,800 TOBI to II ) 
ttl 4e,th) 

I 1'. Poslible oRen Pit ArM 

By reference to Area Map, page ~ in Append!x, i~ will be ftete4 

I ,bat a fair '.cr •• or uniformity exi.i. &8 to Un4.r.l~., Dirty Ooaoen

I 

I 

trat. and COIloentrate whell Ylewed from the angle of the thr.e-hole 

Oa.po81t. Seotion. HoweTer, the Map aleo aho.1 tbat there 1e great 

Tart_'1aD 1. the IrOB unite far each indlv14ual hole. Ganerall, 

.,.akine. all of the hole. along the Korth li •• are low grade. lb., 

I or th •••• ere drilled fram the bottctll or Brad,. W •• h, ae ., be .etlll 

I 

I 

I 

I 

Dl reterence to SUrfaoe )lap 011 page 2 ot text. 

Pale ,,! 1n the A.ppendix ahowli t~t for whole 1I8.llP11nC prop-aa 

OIl 10 .quare Jlil •• ~ 288 Iron Units .ere prelent in the "Dirty COD-

... ir.'." which produo" 2.9~ of 01 ... OORoe.$rate ., '5.'~ 'e., 
or, '8 trOD ualta aua' b. pr •• ant in the -Dirty Cono.nire' •• " to 

,roduce 1 tea of "p.etite with .e;~ h. t'raa an 80 ... h grlD4. 

U.1nl this a •• ra .. aa a ,ard.tlck, a Poeelble Open Pit are., approz-

14 
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UNIYUtef'IY 0fP ARIZONA 

AJHZONA .UIUAU 0 .. MIHU 

~I TI.8TINQ HRVtCI 

} 

August 2, 1957 

Mr. o. .A.. 8Wldne 8 IS 

Santa Rita Botel 
Tucson, Art ~na 

High Grad. Magnetie Concentrate carrying 65 per cent iron -

Coapo81te SectIons 10, 11, 12 - Holes B, C, D and E • 

Spectrographie Analy.ia. 

stroRB Moderate 

Iroo S1licon 

Manganese 

Aluminum 

Magnesiua 

Trace 

Copper 

Vanadium' 

Chromiua 

Lead? 

Zino 

'l'1n 

Arsenic 

Molybdenua? AntI.onr 

lf1ckel 

11 

'-Trace questionable . -- .-1"'- -~' / ./ 
. .' #' . ' / .-pt- I 

" 

.'wivt1/ 6 • 
Robt. If. 0' Haire 
Asst.M1neralogilt 

IIIMrTALLU".ICAL ptt:.ULn ~T"INIlD ".OVI eMO\IL.D .. CON810."IlD ... a ONLY A"LICA."'1l TO MATln"" ... 

C:ONlfotaMIN. TO THE CHA"ACT£I'( Of" 'rNa .,..,,, ... 11: U"ON WHICH THa: TIl.T. WUI """'01:. 
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t.Bi 1ac 6 .~uar. -1 •• , a.a b •• n outlined al ~e followiag pa,ela

olu41q caly the following hole. z-

Dlrtr Oone.airai. 
~coT.ra'le r. SOi 
..~ le. to • de,_ 

Bole .0. Irca u.tit. ot !!S tt. w1 thin Pi t .A.r •• 

~.6 2.6 3.8 
5.8 4Be fS.9 
e.G a18 2.8 
8.~ 210 2.'1 
Iii IZ8 .. , -

GBI AT •• sa. '.2 
lAX " 29& ~ .. 

Btl • ,.,0 8.0 
DX • It! 15.0 
l " Z:>I '.5 

10.1 U, S.O 
11.' 1" !.S 
S.t '22 '.3 

11.1 814 3.0 
• Iii 115 4:1 

l!.' S« ••• ! .• Ite 0.1 
R 1~11 311 i· a 

J,y.a .. uo •• 1' 
~O/"8 1. &110 4.SS 

It .nat be ao,.d that the louth line ot Section. 10 and 11 haT. 

ao trill hel •• , _ui I, 0, D and I in the loutn (aarter cf Section' 

wore T8ry COO4, 1, J. an' ~ 1. sit or Sect10a 8, .s •. 11 •• the lone 

101 • ., 111 heti01l 11 .... alao 1004. Md1 tional 1nforaatlc. 11, )tow

.".1', r~"1r.4 '0 proTe 'he tou.g. within tbe Pit arM. ft. tOllll&ce 

oaaputatioa follow.: 

L_ Toni Of 5a1l4 per aor., 15 tt de., 
It recoyer, 1. ,.,~ Magnetit., 65.~ le. 
'0 ~.r •• , ~ tee' t •• , 
..0. " " • (1 aq. aile) 
D .,uar. aile. 

lee a.tlu.1ope and ae'SI' .. c1at191a 

5S,'.' Tea. IaA4 I."" - '830"' 
101.6eo· • 

1,6'.,880· • 
8,114,'00· • 

1. '%'h •• iud, be- ,roy.a thai th ••• .l.lluTial Sea41 to hay. 
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TABU or CCIITDTS 

hC· 
Ixpla •• 'tQS of St.'i.tloal Daia--Dr. Sthwart. P.trocr.p~o Repart 

" 

" 

! 

I 

4-

6 

8 

e 

Seotlcm 9 

South t t 

!Metiea 10 

" 11 

" 11 

Bol •• I,A,!: 

.".., i 18 

" 
" It 

,. 

• .. 
" 
.. 

" " 
" " 
JI It 

" 
" " 
" .. 
" 

" " " 
" " " 

" • 
• 

" " 
tt 

'1 • " 
" " .. 

" .. 

" • 

" " 

UM ... , Showin, u. S., D. e., aDd Cono. on OC'Jfi!Poa1". 8"t1on. 

C~rl.on su.a.ry To'al Material, OTerslze 

" • e ••• h UDd.rI1z., Grind. 

..... 11.1 •• 1 COIIpu1.0I1 of Varloul GrlDdI 

D1etrlb.,loa and aecoyery or IroD On1t. 

1, I. I 

" &, e 
" 8, , 

10,11,lt 

115,14.11 

11,1' 

18,19,10 

altai 

II,M,II 

11,.'.18 
1t,10,ll 

I.,SI,N 

11,16 

:5, 

II 

II 

'0 

41 

41 
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proc ...... ~1 fl.). grilld,l .. &n4 W.t .p.t~ _ )S.,ar •• ioa 11l'oa 

yery de.treble ,rodue'C ha.,1ng DO d.l.terlou. compon8D'.. !he 

• tuti1 M •• leG 1.41 ... , ... til., no Gold, SlIver, Rare larth. t or 

olber -valu'bl. aineral. are ,r •• ent in ~M rejeots t~OII lhe try 

_p.eta. 

2. !h. oODtln.ltr ., 'e,th hae no' beeD provID. While no appar

.at rea.OD ..... to 8xl., tor richer .. tarial below the .pper 

26 teet fraa 'h. geologioal '.'.riorat1oD or the adjacent .~ • 

'aias, Itill, ,he low •• t .-.ple in the pre •• nt holel W •• 80." 

tu... the high •• , &rat8, aDd, in Hole wA w (Pase 35 Ap,.), the 

IrOll tJl1ite trca U teet to -i3 fe.t .. ere D.earl, 40f.lble the ualt • 

tram 0 to IS r •• ,. It tour hoI •• were drilled to a dep'h ot 

fiO t.et, ~h. &nswer weuld pro.ably be found. Such hol ••• hould 

-.. tr111" w1 thin the Pit &rea. and should beat be 100.' e4, '.0 
wi 'hiD 100 t.e. frOB the pre.eui i .. e lo •• at crade hol •• , aDd 

'wo .'Jaa.n' to ihe two highee' grade hoI... Suggested 1008-

t1 en. -.igh' be at 8. ~ and 11.4 tor 'eating the low grade arM., 

aDd at 3.9 aDd 12.4 fer , •• tina what might l1e below in the 

,reaent high grad. hole.. The reason tar wgs •• ting 8 new 

location within 100 te.t of a pre.enl hole 1. to atu4r oontin

ultJ over .h0r1 distance •. 

I. Ko .4.~.'. knowle4ge .xle~ •• s to water aTailebill,)'. 

An eo,.p,.D1e product oan no, be made economically 1n quantl,y 

wlthoul cr1Ddinc, followed DY W.' _gnetio lJeparatioa. While 

water i. re,ort •• ayal1abl. in lhe Banta Clara Valle" 10 

811 •• 1.-1, 1 t would be COIil)" he.ce a te.t tor .... "er ., or 

near tbl property leeme iaperat1y •• 

4. As indioated in the tax', In. 6 aesh OVersiz., ,rusbed '0 

~O ... h, 1ields aagne'108117 2.2" or 118 0W1l we1 gh', or .,~ 

18 
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I, 

or th. "0"1 _--lA', at 40.60" h. 1111. IL, .. -'er1al, crouad '0 
SO ... t; yield •• f>?" ot 'h •• hole "Ish' wi. ill 64.fr1" re, ala11ar 

tc .rlitl,81a Of 'he ooa •• Il'r., •• tr_ ,. tJrt4eralz •• 81 ... ,)ae 

C! ~ .1 fll ... aereenlnl or 'hi ... , .. lal will ha ... b.en ,al. ror, 

_ft .coRaai •• 'Ud7 ..... 4 •• 1rable o~er1 •• tbe '0.' of or •• hiae 

,.1a k1M or atari.l, ;be co., or grlDCliac to 80 ••• h,.... \he 

aUbee,ue., .0.' Of ..... 'io recaY.ry. 

~. Aa •• onOido •• udy .~onl' a1ao be made or the ... , a •• lrabl. 

.e,ara.loa Join' in 'he eer •• niDl opera'ion. It w1ll b. BO' •• 

rr_ ,he Sv ...... a1181e lha' 01117 !'rca 100 to 110 Iro. hi'. 

are laugh' ea the firat $.0 81 •••• 18 the MaID_tie fra.tioR 

of the ~D1rl1 Cone.ntrat.~. The •• reside 1. fraa 11. to 2ti~ 

or 'tbe '0'8.1 6 ••• n Und.eraize. The eliaination or this tonnage 

fl'c. the ni •• flueat high coats ot grin4!.,; an4 wei _pe'ie 

.... r •• 1oll ., r •• ul t im. aJl eo on0ll1e .. .,11'18 and • larler pror1' .. 

I. Shoul' a 4ec1a1oD be made to proo •• ' wl~h a 810 •• econoa10 

I''', of lh ••• Milling proeedur •• , the adTice of Mr. I. W. DaYi8, 

tll. Io-called "la'har or 1111111. •• 0\. hocni'." would be very 

,.1 •• 01.. H. 1, now retire" fro. the tJnl'Yerll'r or Mie •• ota, 

aad 1. pr ••• n'lJ r.talne4 •• a Consultant by Re.er.,e Kialac 00., 

11viac at S11.er Bay, Wi.m.D •• ota. R ••• rve Mining 00. opera' •• 

a buS. !aconite Benefioiation PlaBt in Minn •• ota and 1. oWDe4 

Jot.'l, br Armoo. aa4 Bepubll0 St •• l Corporation. 

R • .,eotfiU, 8U~1.'''' 

tL ' /<·:f~;A1~ 
o. '.A. • ...;,. .. 11 .... 
Be,le'ere4 I1nlas IDgl ••• r 
lf1u •• o'. 11008 
.A..SUat 80, 1'8' 

1, 



• 
• Or '. ~ ... , .' ollowinl ,al.' arer .. or ... the renl't. or the ft..r!eu. 

• teat. _~. em the • 88.h t'hI.teral •• !rca 'he allu'flal ... a.... 011 'be 

1."" ~ Wta4 p.,. for ... h •• ol1on, .he aquare re,r ••• J1~' ,he Seeti .. , • oa wftleh 1. iadioated 'he ,o.ilion or lb. a1ae hole.. ~t 'he 1oea'108 

• or ... h hole, 'he oblckerboar4 eon'.ina the IDro~t1oD for .aoh I 

foot .... 1. in thla hole. The tire' oolumn .arrles the .1,ba~.'leal 

III dea1gaa,lon of ••• h 5 too~ ".ple. The •• eond eoluan ahowe 1he 

III 

• 
per •• D'.~. or , ••• h under.lze a8 weighed aDd deteraine4 in ihe tiald. 

The 'hlr4 001 .... ~ow. the perceniage or .-gnetic reeover1 tra. 'hi 

UD4.rai.e •• s t.t.rained at the Univerai',. Column' r.l.~.a thi • 

reeo •• rl traa the Underalze to a reooTer1 frOB the ictal .and •• due, 

III by al.,18 aul'iplioation of 1he '.0 flgnr... In the tirih ooluan 1, 

reeor." the aei.llia iran, &s determine' by Lerch Bros. Laboratory 

III at HibbIng, .1nn.ao~.. A atud1 of ·this column in .. ch hole lad1 .. , •• 

III 

III 

t •• t thi. dry .agnatic reoo.ery la, in tact, a .ery dlr'y cODc.ntra,., 

requiring filler grinding and. wa~er to DrillS out it. 111gh sra4 •• 81u ••• 

I. ibe 6th oolumn, "Uni'.", 1. recorded a figure which 18 the produci 

trOD .ul'1plrlng the figure in eolumn ~ by the figure in oolumn 5, 

III aDd .ul'iply1nc the r •• ult by 100. It i. a oony.alent tera ••• d in 

III 

• 
• • 
• • 

camp.rIft, 8a.,1 •• or yarylng p.rc.n~.8e reoo.ery and Tarring lroa 

analrsia. In praotieal 4i.ous.ion aD Iron Unl~ 11 l~ or Iron r141nl 

on any yehlole UD4er consideration luch a •• pound (lb.Unli), or a 

~OD (ton Unit), or a oar (oar UDit), or a foet (root Unii), .to. 

In 'hi. ca •• it 1. the percental' or Iron (re.) ~lt1»11" by 'he 

p.ro •• ~ •• or reCOTerr, which in 'urn 18 .ul,1plle4 " 100 in order to 

produ •• a •• 01e nuaber for oGnTenleaoe in dileus81oa. 

18 'b. thr •• hol •• I~, 10, aDd #7 or #9 oa ibe ~SW lialonal 

11 •• or ••• a Seot10D, an addltloaal eoluan 11 added ahowins the 
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. " ..,t i f. oOIl,.nt ot _Jon 5 root -..,le. lilO, ~J hole ,. ('he '.Bter 

l' ·· ~. or each Seat los) t T1 tanio .1 ".i_raiDed., aDll 1 t 1. r •• or4e4 Oft 

the let, .... 11 •• of the alphabetical o GlUED. 

S.eoe4ary trl11in@ wae origlaally oont • .,late4 OD 'he hl~ Ires 

ualt a •• rag., an4 the low Iron unit ayerac. or eaeh quarter .'.iica. 
Saeh ~ar'er •• o~lon yalu8a are Ihown Oft .aoh quarter •• otta. of ~he 

lila" ~'" b •••••• ot ",punt u1rormity, this .eeo.dar1 trill!., ft_ 

d1q ••• " wi ttl. 

Below the Seotlon Ma, 1. reear'" the result. of 'he CCIIPoal" 

.. .,1 •••. d. trOll ho1 •• 15, 15 and. If! or #9 and 'he _petic rHo"., 

frca ta. Un4eralz., and such r.oo~.ry related to the Total "'.rial 1. 

•• ~WD, aDd, •• yen ohea1cal 4.,.rm1aatioa. are 6h~ tor each Ca.p •• 1ie. 

~ ••• , •• ul'. fro. e.oh Ca.poalte are arithmetioally caabin .. ani laown 

.e "AY •• 5.0.-" iB the 1abulatiOD. In the lower right haftd oarBer ;he 

reeul'. frGII an 80 ••• h ,riDd are rMordt4, .howing the r.co-re:r1 per

centage rraa ih. Dirt, Concentrates, ana I ch •• ie.l analyei, of tbl 

r1!liehH high grade oClloefttrate. B7 lIlultiplyi1tg thi. recoTory -7 tbe 

per •• Dial. reoovery or Dirty Cono.D~r.t. tram total, as ahoWD tD4lr 

"A.a. s.o.~, the total ,eroontage or r •• oTerabl. high sra4e .agnetite 

for the S •• tlon i8 ob~lD.4. i.e. for Section 11, se~ 01 ••• concen

tra,. r.oo~.r~ tram g.~ "Dlri1 Con •• ntrate" 1. !.50~ recovery by 

wel~t of • olean OODc.ntrate oarrying &5.04~ le. tor thl. whole StC

tlO1l. 

om the right hand page for each Seotion are tabulated a dlatrlb-

11 t 1011 of .8111 •• tor .ach rraotion of the_amplo, Iron Uni ta los' aDd 

r .... ered. SleTe T.at results on the .agnetio and Don-.agnetlc trae

'ion of the DlriJ Concefttrat. as well as a .-thea.tical caab1naiioD 

of in ... , '0 1n410&'. the ,hT.18Al aDd ch .. loal oharaoieri.,1ol of t.. cr 1 «1_1 .&JIP 1. . .l t i be b oi tom 0 r the page 11 a c a.par 1. on 0 f 
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' ~f$ t eeoy.ry ... UlC ),18 of 'he 80 ••• h sr1nd ,/ the 150 ... h ~1D4. 

~ •• 0 ••• b cr1B4 18 alao li.,.4 _ the alt.rn.~. he'iOlla Where ihi-

, •• t .......... 4 1t w1l1 b, no~.d thai 'hI Phoapharou. and the !i'-n-

1ua ar. bo,h •• ry high. 

Reterriag to •• ,'iOll #1, 1t 1. 1Dd!oa'''' thai 1588 11'_ Ualil are 

• •• 11&\18 in ihe ' .. p1e. One huadred r1~'-81x or 'h ••• Unit. r •• 1de 

1a ,~. O •• r.l.e, aDd tor 'hi. ".," are ,oasiler •• a .... , ... terial. 

u ..... r, 'I ual'., or l'.l~ by .. lght of the Oyerei •• and 11.'. o~ the 

'0".1 Iron Unit. u • • 811l.tl~Ull11 reoc)'YeralJl. b1 eru,Mag io i lath if' 

the econom1es ,er.ii luch reooTery. T~e did not permit & compreh ... 

.1YI .tud, or thi. oYerelz., bui a Oo.poll'. we8 made up of thi ... te

rtal. wbie. bat b.en ,ruBhed to tW. Thi8 was turtber crushed to '0 

.. ah. _1Il.'ioall1 •• ,ar.'M, a.4 the Jlapetl0 reCOY8I'Y grOUDd to 80 

••• b aa4 trea'ed by w.' .agB.tic .e,.rating. The result. of thi. , •• t 

will b. touad in 'tCcwtper1.on ~r)' ot Va.rlou. J'ractloDs" ,ac. 10. a,. 
r-rther .tu4, .houl4 be 81 •• 8 to po •• ible addiilaeal reeoverr tr .. 

'hi. rraciloa. 

AI.o, 1i will be noted tbat .32 Iron Unii. reaide in the' ••• h 

~.r.i •• , fro. Whioh only!?' UBit •• 1'.2~ by weight ot the U~.r-

81 ••• ~ 081y '7.1~ of the 'ctal Iron Units are recoy,re' a. a "Dir i 7 

Con •• ntrat •. " This low reeoyer" or apparent bil 10a8 or Iroa URi' •• 

1. thia UB',r.iz. traotioa, 1a41.a," the a.e. tor • P.'rographl0 

.~~y to deteraine, it recoyereble a ... tlte wee pre •• ni, and the nat

ure and o08lpoll tiOll ot 'hi. Iron. ... sample or the rej_ota !rca 'he 

..... i1. aeparatian .... ent to Dr. G ••. Sohwart., state 0.010«18', 

ai the unlY.rlity or .ina •• ota, in the, ab •• nce of the Peiro,rapher 

.~ tbe Ualy.r.it1 ot Arizona. Mr. Schwarilts reporl 18 quo •• d •• 

rollo .. : 

~lDetlc reJeot •• 08. 1 aDd 2 Gombin.d . 
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~ • ....,1 , .>0011811'. or fine 10 eOU8t- .J.llow 8&114 and tlJle11 
cruehe6 .,.r1al. 

4A exaalBa\1oD with a binooalar ahow. ibe' the ,e110w color 
~ ~ • re •• lt of ear~h1 11monlt. aD ~h. grain •• fhi ..... h .. ke' 
ul 're ..... ' with hy4roehlorio ao14 aDi tin whlca 41 •• olTe4 the 
it.oni'.. The .olutton When a8Qtrallz" by ammonia laY. a 
broWD preoipitate thu. Y8rlry1ag the lolution or the 11.oDi~ •• 
This ie turn shoWI that part ot the iroD 1. present .a earihf 
limonite whlch 1. not rocOT.rable exeept by lolutlon. The 
a014 also ahowl that there 1. oonalderable ealelua .ar.oaa,., 
•• one would expect ill III enTlro.nJlsnt where oaliohe i. abun
d.~t. After treat •• at with aoid the aample hal a light cra, 
eolor 88d it 1, poa.lble to atu4y the Bdnerala ,etter than 
before 'reatment. 

The ea.:ple eOlllists m.inly of quartz, reId.par, moa. 
(both suseoylte and biotite). 

The pr1Dcipal iron-beering mineral other than the dla
lolv-' limonite 1. bio~i'. but thi8 contains only a .. all 
aaoUl'l!t 0 t 1r on • 

Thare are a very r •• opaque grains, lOBe are alightly mag
netio probably ilmenite plu8 a little magnetite, others are 
non-magnetio, probably ilmenite. 

P.'rographic Micro.capie Xxaminatlon. 
,f 

To verity the transparent minerals some of the sand which 
had been treated with HOI ... erushed and examined i. index 
0118. Aa indioated by the binoeul~r examination the principal 
einerals are quartz 8.nd reId spar • The feldspars include both 
a1croe11ne and plaglocl •• e. This indioate. that the princip
al eouroe of the sand was a craniie. Minor &moun's or acce8-
sory minerals euch aa ti'anit. and zircon were noted. 

This examination indicates that moat of the iron 18 
pre.en~ &8 earthJ limonite ooatings plus same in biot11e and 
the' in either osee this is not reeoverable. 

NOTI: Thi. il not the usual type or so-calle4 "black 
.aDd". The usuel type 1. dorlyed from basic igneou8 rocks, 
wherMa this was evidently deri Ted from 8. gran1 ~ e. 

(Signed) G. II. Sehwartz 
July 23, 195' " 

Apparently the escaping Iron Units in the under.lze Fraction 

do not reside in 8 reeoTerable Heuti te and I!ust be considered. aa an 

unreoov.rable 1088. 

A,e the third. 8tai1stleal page for each Section, the report or 

I : the Arizona BurGau of Mines, showing a Gold and SlITer assay, and a 

• ~ I 



., " ouaph1 c f<d'lfi ~ Y.lu Jon the rejects frCII the mach.tie aeparation of 

'*~)" n Sect ~ t~ otapo81,e he. b.en in •• rted. 

At ~. r\8 end of th18 Appendix will be found four pase. cCG'aining 

a SUJ8@f"Y of" the 'Yar1ous 1 te. cl.eTeloped. separat ely on t be preTlous 

pale. 
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Di~tribu~~on of Values 

Percentaee 
Wei[ht Fe Tim 

,/ 

I 

Iron Units in Total 
TOtal "Lost ttec'Y~ 

6 1>1 e s h O. S • 44. 7 3 • 50 156 26.5 
____ .~-'-5 5. 3 _I..aL- __ l.~i · . 
Total Sands 100.0 5.gg-- -- -~ ---- 16~: 8 

WeiGht, 
% of 

Percenta~ v;nole 
Fractron--pe -TTI)7 

.'s" Total 100.0 3.50 41+. 7 156 
.1l5Il et ic 17.1 9.59 7.6 'lJ 12.4-
'~on-~!ag $2.9 2v24 37.1 t33 14.1 

ry lIUlg. Heads 100.0 7.81 1.54 55.3 432 
'~()n-~iag .:tej • 83.8 3.36 1.06 46.3 

,CoRec'y. 16.2 30.35 4.01 9.0 
155 2b.4 

277 47.1 

l(i11 Heads 100.0 30.$5 4.01 <J.O 2'77 
~a ils 1 .. 0.1 10055 70 20 306 38 6.5 
~lime 2109 7.$3 2.20 2uO 16 2.7 
~!) Mesh Cone. 38.0 2.2.!.2.!± 1.70 hl 223 11~ 

Sieve Test Q[L~UL.1~it e o,f: L.Mesh U. ~ 

Dirt;t Cone. Rec'6 NO~-M:1~~ Total 6 Mesh U.S. 
% Fe -.~ "?e -- Tio2 !i 2 ;0 C.l 1 'Jo 

C'n 8 8.1 6.23 1.3C e.o 1076 041 8.0 2.49 055 
10 1C)oQ Be46 1.81 14.2 1Q92 ~71 14')5 ).08 .91 
14 lr.o~ 14 • .21 3.23 1)()4 2.16 o 70 13~6 4.2) 1013 
20 l::o>L 23047 4.70 11005 2.48 .55 11.6 51519 1.24 
40 27.8 43~74 5.84 19 .. 5 3.9~ 1.36 20.8 12055 2.33 
80 18 0 2 54~12 3.76 16.2 4Q $0 2 1t 16.5 13.57 2.61 • .I 

100 1.7 54.60 2.31 3.6 4;)72 1~j~ 3Q3 8079 1040 
200 1.2 48.$5 2.14 8.3 40 00 1.l' j 7.2 5.2) 1010 

-200 .~ 2 5 .3 9.._~.2L_~J. JI~2 1 6,2 ~.~ 4,OQ..._Q6~ 
Total 1JO.0 30.40 3.81 100.0 3.22 1.11 100.0 7.'1 1054 

_~QUy~rsiQn l~Q~iad~A~l1cable t Q....Uiny-C.o.n..c..tmll:at e , 

Rec' y Fe" Ph. Mn. Si02 A1203 Sul. '!'102 CaO Mgt!t; 
00 Mesh 38.0fo 65054 0 084 018 3.65 l"lg .006 1.70 .97 • ) I 
150 rt 37. 5~~ 66098 .072 022 2.75 1.00 .010 1 0 05 1.02 .42 

40 " 49 ,) 7;' 58.16) .:: 43 5 0 88 1. t) 5 4,,40 

i 
: 

.~ 
\ 

i 
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J 
UMl~ OIP ARfZOIU 
A"IZONA tlUftEAU 0" MINES 

01(1 TKaTlNG "RVIC. 

} 

July 30, 1957 

Mr. O. A. Sundnes3 
Santa Pita Hotel 
Tucson, Arizona 

Composite s'LYl'lplB Sec t:t oJ1..-l , T8S, 1:{12E assayed as follows: 

J011 
Silver 

Spectrographic Analysis: 

Cal c i lL.'Y1 

. Aluminum 
SIlicon 
r·:agne s i urn 

Ned.ium 

M80spnese 
Iron 
S:ltani~ 
Sodium 

nil 
leas than ~.05 oz. per ton 

'~veak 

stronti:lJil 
Pot ass 1 '..l.i"'Tl 

Chromi UIn 

Ge .. Jrt3e RosevE:qre 
1-:e t.all u.r S1 s t 

Trace 

Gallium 
Tvlo1ybdenum 
Nlr,kel 
Copp~r 
Barium 
Le8.d 

Above determinations were made on the rsjects from a 
magnetic separation on minus 6-mesh undersize alluvial 
sand. 

MICTAL.LIJ"GICAL. RI:SUL.,.. O.'1"INIED AilOVI[ .MOUL.D .1[ CO"'SICC'UC A. ONL.Y A .... L.ICA.L.lI TO MATERIAl. 
CONf'O"MINQ TO THIl CH""ACTIUlI OP' THI: s.., ..... \.1: U"ON WHICH TH& TIl8T.WllJIItt MAOI:. 

• 
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~ E C T ION tl 

D1.tribution of Values . . • ---
Percentage Iron Units in Total 

'rotiiI· Loat ttee '1 ~ 
113 20.5 
Q3S 22.5 
551 100.0 

Weight 
'" of 

~Fo~lDj.'1 Whole 
' ra8t -gn -. ~!~~ 39.7 O.S.rotal 10 :0 - 20a5 --

»1aguetic 11.0 10.93 - - 4.4 
NOD-Mag 89.0 10 85 35.3 

", 1)\ 

.~$ 

J .. 8 g07 
65 11.8 

113 

Dry Mag.Heads 100 0 0 7.2.p 1.09 60.) 
1000-Mag.Rej. 84.7 3.05 .82 51.1 
D.C ..Ree'Y 1503 30.59 2.61 9.2 

156 2ao~ 
282 51. 

438 

11111 Heads 100.0 30 0 59 2.61 9.2 
Tail. 41 0 0 8.52 4.37 3.a 
Sl1 •• 20 0 7 70)1 1.81 1.9 
80 Meah Cone. 3g.3 66 st Z:J. 1.15 hi.. 

282 
32 5.8 
15 2.7 

-235 ltb1 

D1rtl Con!.R.~to liQr!'l~Uh 1l11!lc.1c ... Total 6 Mesh U.S. -, 'e 12 Fe Ti02 ~ § l'e. · 'tIOr. 
On g 7.5 5.14- .92 7.1 1.61 10g5 7.1 2019 1070 

10 17.2 7.23 .66 14.3 1.61 1.04 14.8 2 0 63 .97 
14 15.0 11.65 2.36 1).6 1.61 .89 1).8 3 • .32 1.14 
20 12.0 23.79 4.4Jt. 11.7 1.77 060 11.7 5.29 1.,21 

~ 27.0 45.09 5.03 19.9 2.97 1.41 20.) 11.79 2.17 
17.4 54..01 2.42 16.0 3.g6 2.3g 16.2 12.25 2039 

100 1.7 53.45 2.04 3.4 4.02 1.33 3.1 8.27 1.39 
200 1.3 4,7.74 1.73 9.6 3.70 .99 8.3 4076 1 0 01 -,2Q . .2 2]QgJ J..S~ ~ .Ii 3&a3 J.Z2 ~IZ 3.25 lQ~ 

Total 100.0 29.54 2.92 100.0 2.62 1.44 100.0 6.8) 1.6' 

~I[.ion 'actor QrinQs AppliCAbl.f!. j(~oncentra~L. 

Rec'Y Fe. Ph MD. 3102 A120) SuI. Ti02 CaO Mce 
dO Mesh 38.)~ 66 fJ 79 .012 .32 2.45 1.65 0006 1.15 .;)2 l~lO 
150 ~ )7.J~ 68 0 24 40j~ 016 1.75 1.00 ~006 .80 .30 087 

NO T •• t lMde. 

j 

i 

j
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A'U20NA .URU.U 0" MINa 

Oft. T..,.tNG •• "VICt 

) 

July .30, 1957 

Mr. O. A. Sundness 
Santa R:1. ta Hotel 
Tucson, Arizona 

Composite sample Section 2, TBS, R12E assayed as follows: 

Gold 
Silver 

Trace 
Less than 0.05 oz. Der ton 

Spectrographic analysis: 

strol]g 

Calcium 
Aluminum 
Silicon 
Magnesium 

Medium 

Chromium 
Manranese 
Iron 
Titanium 
Sodium 

Weak 

Strontium 
Potassium 

~ 
George Roseveare 
Met8.11urgi.st 

Trace 

Lead 
Barium 
Hickel 
Zinc 
SlIver ? 
Copper 
Molybdenum 

Abo •• ~t.~Dat1on. were .. de OD the rejeota troa a 
~t10 •• parat1on on ainus 6-mesh under.i •• alluTial 
aaacl. 

""'AL,"~ --"LTa ...,,, ......... v .... ~c .. ~......., Aa ... LY ..... ~ • .,. M.TU ... 
Ill ............. '"' ,.... CHAIoIIl!Ac..- eM' ,..,.. ....... 1.. ~ WHtett ntc ftftS ~ MAN , 
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S[ ~T10N 3.T-S-S, .~-\2-E:. 
MURMANILL EXPLORATION 

.. ... ~ E.L.' I' G.3 .. 3. '2. f.L.t 1'2.005 .. 3.~ 
M AiJ"U:.TI("S 

~ u, \)!S TOT pre "'1T5 

W -I. -I. -I. -I. -I. 
S· A S~ 14.(.. 7.1 IS.t- 120 

10 a se 17.5 10.1 1"3.!» ICJ5 

15 C 55 20.1. If. 1 ~.I 3Z'3 

'lO 0 52 15.G;, e.1 16. 'l. I ~ 7 

2'S. !: G.o 15.'2. '3.1 1(. .4 14~ 

~., 5'" 1C!. .c. <3.2 'Z.O.~ 167 

Fe Un'+~ NWY4 1~9 

.. 4.'- fL .• fl'c. 
MA4HE.T\CS 

"..t-.. U9 I)' I\'Ol YCe ' IJIK\'fS 

5 
1'1.-1 

" 1<1) II.Z 8.8 3'2.7. 2B3 

\0 " 15 8 .~ ~:7 11.4 210 

15 C 73 S., '-.5 18.1 2~e 

20 0 74 '3.0 '-.7 }(P.l. 2.4' 
-

tEt E. 75 8.8 ~.~ !n.~ i2~~ ,... 75 ~.4 7. i 14.'1 tAt. 

Fe lJn'~ SW Y4 24-0 

5.1( "'s 17.8 11.e.. 12 ~ ,11. I . G. 
~+-~~-+----~~--~--~ 

10 !- ~ '25.7 17~O_J~2h'~_~ 
15 c 47 9.4 4 .4 \1.6 I ,",I 1. .7 ,-f-"
~ 0 ~; .~ ~:~~~T.~~~ 
is ~ 49 IA.o ".9 l'l.':5 i 8& j Z .3 

l~ 58 14.(" 8.5 27.~i'2~'l. l.G.. 

M ~c:;"'r..T\C5 

a (.01 ~.5 <4.0 211.' 80 

C 51 5.5 '.1 25.~ 80 

o ,",0 8 .0 ;-4.8 37.S 180 
...--..--. ! 

E. 7 \ ~. 4 j.4.5 ' •. (,.i I t.& 

~ eDt 7.2 04-.4 ~.I "~I 

Fe Un,+s N E. Y4!!~ 

TI02.~ 
M.A.4~J.T'C5 us 

~v 5 I (.., Ii i ro'" Fe ~ ~aO 
~~ 

7(P 1,£..0 1.1-
~~ 

, I Z.1. 4,_1 525 -- --+ ---1- '_-- 1---

1.-40 e. Co/ :20.2 tl.~ 17.1 ,210 2-2 
~-- r-- - t- -- .--- -. ---r---- r--

1 1 I 

l.!! c ?_~ ___ ~'O-.:_~~~2.~_+_1.1 27 

'2.00 0 "(.0 ' C. .~'4.4 i t3.4 :103 z.4 - f-- '---+-+ - +---.-- r--
'2.u. E:. 7 2 .il~. Z 19 .5il7. 7 : 1"~ 1..0 

2.23 ~ Cct~ j\1.3 8.S ?k.7i2.~4 2.. I 

Fe Units CSc. ~4 347 ---

-!.8 t:.L."1'2.0S 

~ ! I A I.£- 13.0 1 9.Co 27.~ 240 
10---+----+---. t-

B ~3 '7 .S 111.0 lZ.7't50 , 
"-'+---1----+- .. -1-----t----: 
C (0 I IS · 0 : q . I 124.0 2' S 

o ,,2 IS4 ;11.4 ~.sl~,(p 
1---1------~ 

E.. 48 25 .7 ; 12.~ I'.~ 1:Z.5 

~ (gO IT S Ilo.S 1.4.1. 154 

C 4<- /6.1 f-7._2 \,...,.'2.! 1._24 I \ 

o 6'2. 1~.5 7.0 ~20.t.II4.. 0.' 
_f-..--- ----f--- .-t===t-:--+------4 

E. 58 1t..4 ~.&~o-61,,8 0·7 
!.w. 5.4 \5.\ e.1 17.2 13"; I. '3 

at 5. CO f:..L.. 'C I Z '2 7 

!U~ MAQMZ!:T\C'!o 
U~ TOT fI'. !UWI'S 

~ f 
~:~ I~~~~~~ 

f!> ~8 n.s. g.£ ,V" '2.57 
~- '- '- -1-----+ - +':--'-

" , 
~ I 5(.0 ! 10·7 . G..O 1"-.0\ ~ i t-·-i - ---+- : .. +--1 
~-+ ~~ ~~'.5_~~ C. .21 .~ I'Z t '1 

:1f..511 IIV" :81 14o"fjj 
~.J'·~31r·~ }i4.Q! I 1 

~ 15 ".1'14.;I.,s.,51.,l 
~+-~---. -~ 

~_~_~~~ 10J~ 1'1~_1_~ 
1 ' i 

I C to I ; ",S .1. ; '2 I. S . ~l. ~ , \ ~ 4:" ! 
~ - . --t-=- - -+----+.- -.+ -- -1 

I 0 11 l~: 1. i ~ ?-~~t!!-~ I 
t 4~ 121.(, ;10 CD ,. 'l'~ 

A~ c.4 27.1111.r:,~1'311tZ 

OIRTY~~CI.~T .• ~ 

CON,.OltTE ~.3 CON\P"O~lrE. ~5 Caf'()FC>~\TI. 4.g A"'~. SEC . ~ 
T -

'OMg., ~ ~ U. S_ D&ttN!MA(,: U.~. thRT",1 M"4 ! u.s. O\ln" MAt. lu.s. CL.aA.~ I TAILS iSLIMG. T()T"'~_ 
eo.c. RIi!. 1 ToY c.o..c.J~J. I TOT COHC..' fC»£ .L JTo,. CONC.. _ Raj. ITOT C~. l • D. C. 

--
'-

. --
~ I 

t---
1'2 1'2. .. .. _ .. -

, 
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~ECTIONI1 

Distribution or Values 

wer~ti !!82 
6 Mesh o.s. 4.7 30 00 --
. U.S. 59 9 3 $.61 .9~ I 

Total Sands 100.0 4055 

tFogmj"! rrae ~ne T102 

Weight 
% of 
Whole 

) • 

Iron Units in Tgtal 
Total Loet Recty ~ 
122 26.g 
333 7).~ 
455 lOO~O 

u.s. Total 100.0 3 0 00 40 0 7 122 
..... tie 16.0 9.12 
... -Mag 84 0 0 1.e4 

6.5 
34.2 

59 
63 

13.0 
13.8 

~''''' Mag .Heads 100.0 5~61 
86 0 6 

.94 59.3 

.82 
333 

)0.8 
193 ~2.4 

- .. -Kag.Rej. 2.72 51.4 140 
) .C.Rec'Y 1304 24.)1 1.72 7.9 

.11 Bead. 100.0 24.)1 1.72 7Q9 193 
f&11. 4306 5.g) .91 3.4 20 
~111 .. 25.0 5.75 3.07 2.0 11 
it() "'ah Cone. 3l.lt 6.~.'8 1.77 ~ 

S1g10 talt on CQIlPQI1t. Q,( 6 leah U. S .... 

On 

Dirty Cone. Rec'Y Non-Mag.Reject. Total' Mesh U. S. 
~ Fe Ti02 % -'e T102 ~ F. T102 

8 908 5.27 1.00 709 1o.e4 .64 ~.l 2.)8 070 
10 20.3 7.26 1.02 12.9 1.92 051 1309 2.94 .61 
14 15.·7 110018 1" 70 1207 20 00 040 13.1 3044 060 
20 11 0 8 19.40 ~.20 10 0 8 2.16 .37 11.0 4.59 .91 
40 22.7 40.71 4.40 1704 3.59 060 18.1 S063 1.23 
SO 15.~ 53.08 2.82 15.3 4.15 10g6 1503 10 0 57 1.99 

100 1.5 52.04 1050 304 ).83 1.17 302 6.90 1.19 
200 1.3 4-4.62 1.4.6 10 0 0 3~99 .93 8 0 8 4.76 .94 

:200 ~.S 15.57 1.32 9AO 1.aJ 9 37 8.~ ~ell .19 

CAIlYIr,iOA FaGot Qr~ds ARRllcablo tao Dirty ConcOD,~J:&t •• 

Ree'y: Fe Pll. Mn. S102 Alto3 Su1. 1102 C .. O MgO 
SO Me.h Jl04~ 64.74 0076 .24 3076 1.27 .006 1.77 1 .. 56 057 
150 " )O.5~ 66.09 .057 .22 ).56 1040 0008 .76 1036 048 

40 " J~.~ 60.51 .231 5.84 2050 .. - )826 - -
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UNfVIERMTV OF ARaONA 
AIIIIl:ONA I8U.-IU.U 0,. MIND 

ORE TEniNO HMVlelE 

Mr. o. A~ Sundness 
Santa Rita Hotel 
Tucson, Arizona 

July 30, 1957 

Composite sample §~ction 3, T8S, R12E assayed as follows: 

Gold 
Silver -

Spectrographic Analysis: 

StroI1:.S 

Calcium 
Alum1nu..m 
Silicon 
Magnesium 

l-1edlum 

Cr~omiUlTl 
Manganese 
Iron 
T1taniwn 

Tra.ce 
Less than 0.05 oz. per ton 

Strontium 
Potassiu.m 
Sodium 

Trace 

Lead . 
Nickel 
Silver 
Zinc 
Copper 
Molybdenum 
Zirconium 

~\J~ 
George ~oseveare 
Metallurgist 

Above determinations were .ada on the reJecta trom.A 
magnetic separation on minus 6-mesh undersize alluvial 
fland. 

MCT4t..LIJ"teAL .aUL.,. ~TAIN.D .... ov. SHOULP •• CON.IOIERED .... ONLY A .... LIC .... l.1I: TO lIIIA" •• IAL 
COHfI'OeUllilNO ?O TI+K CHAM"CTP OF TWK SA .... LE U .. ON WHICH THW nllTS WtUlL1t WIo.OIi:. 

, 



:~CT\ON 4.T-8- j .R-\2-E:. 
MURM"NILL 

• 4 , 2 E.l.:I080 

E..~PLORAT\ON 

.. 5 .3 E.L.:= 104(0 

00. 

5 8} .~ ~ ~_~3 __ ~~~_~ J ~ ,64 

10 S ' 7 e&., 7 5 '2 2'- .. 1 ~ 7 '- t-o ._, ... _-+- .. _ .. .. - + . . 

16 ~.J. ~~ __ ~ 8. ' _ ~.4 1. }2. 3 ,~e 
2.0 0 ss no (,pc., 172 If4 

...... - ~ +- - - - .. - . - .. . ---

2S E: ~ Co2 ~'5 . Z ,~4 ~ 1~ .'S-+-1~ 
(.7 8 ,B s~ 1'.'-"'# : 115 

~ 75 1·7 1.3 173 2l 
.. - .. . - -- .. 

S. 25,4 1 '3 ~~ , 7~. '" 

LD , 13. .4 . 3 28,(,;, oq 

IE 83 4 . 3 ),8 10 

~, 7~~~ '14.'27 (.' 40 

re UNIT':i Nt: Y4 175 

1t 4 ."3 1:. l , ": I I CD 3 
MA<.,~H:." \" ~ U~I , 

U~ - TOT. ],.~ ~f'f\~'~ ~ - , 

\~.;, 7

0

; ; l~e~ ' .. 1 i-c, : ~ /~ 1 
• ' + • ~ 

~ 56 17.; 10 I 11"',3 ' I~ I 7 
! t ._-

c 55 20'2. \\\ 11<11 '32~ 1.1 
t · 

o S'Z l'Ed" 6,1 il82 147 2 ,4-
j .. 

f.. Co 0 1 C; 7. q, I I" , ~ \ -"11 '2 , I 

A'Kt.' 5(' If. VII ~. L 20 . '3 187 2 I .J 

• 5 G:, El.= 1067 -45 E.L . :l112~ ·4~ EL.':II3G. 
M"~N!.TIC~ MAY~ETIC.S l S MA{,NE.TI<'~ 

~~~~u~~~' v~- -~· ~~,_~~·O~T~.~~F~.~~~: ~~m-~~~~~~-~~~;~:~,-.~~u~, s~. _-~u_~~'~~~~~~.- ~F~C~· _~~-~~~~~~~~_o~~~~~~~u,~ , ~~-T~~~. :~~ 
50 ~~7 ~ i ~~ ... l.I 

__ + ... )'3.6,9,'- ~o5 lq3_ (47 51 20" 10" 1'2.3 .. 128_ 20 _' 7Cf 11.2 88 }'l,Z 18~ 

10 ~ t IOC ' :2.~,? 12·5 247 '3~q 112 S" ~ S8 

IS C ,"" -, .2:'2..4 • \( ~" _~Z :.1_~.~8~ ;10(" :: s ~ 

18\ IDS 245 '257 I.e 

27,8 14 7 IS 3 2(,'1 2,9 -. ,, - - -.-

10 ? -+-1 ( . • ,e~J'2~ : '3 _~~5_~.~o, J ~ 01.10 _D • ~4 
25 t ,,~ ' 23 .1') 14 5 '"l2,4 ~2S I i)IO E. \;02 

14 2 <.J I 3'2 ~ 2'19 ,S 

.~; ~. '3 ~1'34 -!2. rL-2~~' -'2~s1 b~~4. S8 
ILc4 10. 2 2('1 2(,(P 10 . . -.--.. . -
I ~ 0 109 22.2 1.4~ 1 G. 

.. 5,~ EL..: loB 3 

MA'N""'IC~ I S 
u... ~-: lOT. r F"l'\JMrn ~ 7_ ' : ' 

7 ~ • \ 4. IC ~ \;) ';) • 20.o~ ~ I g +. 9 

1 0 ~ .. ~ ~ () I ~,7 I , ' 8 U> '"' 2. ... 3 4 . 3 

IS C "I 1 ') .4. i I B II cC LOS S . I 

2D 0 8 I 8 ,3 .. 7 Z~. (, j '38 1 c:o 
.. - + .. ""-+ - .. . _ .. . - - _. 

E S3 15 J 8 .0 'Z(. .l 210 \,9 
.... . . . ~- .-- - .... -.- - .. --

c.:.'" f4 .9 '3 ,8 'II':' '216' 2.'" 

Fe 'IN I T~ S E. y .... '2 2.}_ 

» 4 8 EL . : /) 27 
M ."Ni;.TIC"!:. 

us, .,;.., ') . TOT, - Fe -'uNm 

5 ~ 1 'l ~ 1 I 4. 21 I Z S 'Z 

e s., 1 S, '3 <} 0 1 '1 3 I S (P 

C (. 2 Il.l 10 .0 2("9 2.1.0'7 

o S., /4.4 8; 22. 7 193-

E: 80 .... S . .'~~_ . Zo,~ _ !,} 
, .... "4 I)) 8,S ZZ .7.. 18~ 

8 75. 8' "7 31.4 1'0 
• . 4 , i 

~. 73 8.9 (. S .l8. 1 248 J 

'""~ _ 7 4 .. 9 , 0 ~ 7 _)(., 2.. 2 4 ~ -I 

}, ~ s "8 _ "' .1. , n" J n ~ 
~~~J S 9.4 7 \'~2- 1'" '1 j 

1t4 , ~ £.l . :I\c,,3 
MA(,M~T'e. S 

u. S. ~. Tc;:r -:f:e ~VMir\ 

~s 178 II .~ ~v~ }8(. 

~ B . ~ ,ZS7 Iloy> Z S"~ 
! C A 7 '9.4 4 4 11 ~ '- 1 ~ 

~
. (..3 . 4 '2 Z "'" '12; H,! 

E . 49 '14 0 ~.9 '11 S : 

i.w. '-5~~~ ' 8 . ~ "'27., ./;] 

O":(T'Y (o,",<.,,..1' ."\\S 

DIRT y M ~"N Eo T I c::.- _C __ o~t'\ . ....:c:....:t.:.::.r-\~\_R~A.:...T:....:l:.~'5.:::.---y _______ ,,.._C_D_N_" ~ ~ ~ ~Q ~ f A.I... r o_~ ___ ......, 
COhlf'OSIT£'*A. '3 Co~PO~IT~·4S COMPOSITE- 59 Av~ 5Ec.. 4 80 ME..~~'I ~Q.IHO 

D~.T~t MM. . lu.~ . . 1A.~.,.1 M~ ! U ') OIRT'/ M~<. , ; lj '.) DI·IlT." \,., A.(, r-U <) , - CL! AN 1 ''', L ~ " jLl""lE. fToT_1.. ~ 
,--____ +C:O"'C" __ . .:.l .. ~lo!. 
"-' R!c 0.5. It;, .~ 1 84./10,.0 -,-- - - _·t - --+-

CoHC.tR l. l lOT CoNe. RE J TOT Co ... c.. Rlj TOT , CoNe ' , 0 C 
I:;~ ~ 8~~-; I-~ '- 85 ·8-+I-O-O-O-+-Ic.:,-4.--+-8-3-(,;,~I-C>O-O-4I·-----~1--
t: . 

11.\ ~4(.." ! S~o '-j 4- !10 ~ . (p(, 0 ~ . g .sc'-.... ~',?_ ~_~_ , ~+_~l _A_ -+ZS '" I()<') 0 \ON !<?T~~ . . 8:~ ~ 4~,1 .l~o 
I Fe '21."l.~~ ' o? :;'}2 Slo I 3~G:. i,S3 :2447 ; '30<0 . 10 , 10 rz.~'-O .~IS ,Ic ,~ (.4- ,0'2 591 5,75 ,.-I ; 4<... ' 

t • Ph . 2(,,4 : j - -

t 
21 Z 1.SI 

Mn 22 . 2.4 
I ' .. . . . 
~~I~O~Z-4~~+-__ ~ ___ ~~._1_7~ 

I 

- - 3') ~ i - - - ~ 01 -. . - 4 ,47 - , ... --, ---~.---..-" .. -. -.. -- -- --" ..... - - ,- , ~-... .. --- r--- ,-~------ .. 
AI~03 8,00 1 8 ,2.0 - 9Zc 847 ' 102 

SuI ~~ ~7 
1 I : 

T 1 0 z 2.50 I (" 2 '32 3. 07 II oS j L 4 A. 3 2 I : S 7 ~A. Z ~ 3 7 5 i I I D 

007 , 007 

f~ Units _~.s. __ ~ol~+u,.e~ __ o/eo Co D 

Ib~/S:! , !t ~'L 1 _ _ CDII(.h8 _ 0 °/. MaO SEC. 
A. 

OO(P 

2 00 

7~ 
., .., 
I <_ 

70 I I ~") 

1 
-, 

2 SI 

10 
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~ BeT ION ~ 

Distribution or Values 
..-.--.- _.. . 

Weight 'e T102 
6 Mesh D.S. ~o.o 3.34 
_ .• U.C, ~Q.Q 6.~4 1.10 
Total Sands 100.0 5. 2 

J.S. Total 
Magnetie 
lon-Mag. 

r4111 Head. 
!a11e 
311Ile 
J()Meah Con c • 

On 

Fraction Fe Ti02 
100.0 3.34 
24.0 7034 
76.0 2.08 

Weight 
~ of 
Whole 
40.0 
9.6 

300 4-

60.0 
50.2 
9.8 

9.8 
4.2 
205 
l!..L 

134 
71 
6) 

398 
158 

24-0 

24.0 
26 
l5 

199 

CQDYttl'on [actor Gr1.Q4a Applicable to Dirty CQQclQtrat.1a. 

Ree!y~ Fe. Ph. Mn. 
80 Mesh 32.~ 64.02 .066 024 
150" 30.6~ 66 0 57 .048 .le 

~O" No Test made. 

Ti02 A120) Sul. T102 CaO 
4.47 1.02 0006 2 0 00 1.73 
3.02 1.)0 .006 1.05 1022 

~ 
.60 

11 

1).4-
11.' 

29.7 
ItS.l 

lto9 
2.8 

l'l.tJt 
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/ 
UHlVInI.'Y OF AlUZONA 
A,'UZOHA .URCAU 0,. MINI. 

0.1£ TaSTING Hilt" ICI 

July 30, 1957 

Xr. O. A. Sundness 
Santa Rita Hotel 
Tucson, Arizona 

Compos j. te sample Se cti ot! 1±, T8s JI R12E, as say&d as follows: 

Gold - !~r8ce 

Silver - 0.03 oz. per ton 

SpectrographIc analysis: 

StroAg 

Calciuln 
AIUlu1num 
Silicon 

Medium 

f'1arlcanese 
Ivlagne s i Uln 

Iron 
Titanium 

1tJeak 

Potassium 
Sodium 

George Hoseveare 
Metallurgist 

Nickel 
Copper 
Molybdenum 
Chromium 
S tron t 1. u.m. 
Lead 
Barium 

AboTS determinations were .ade on the reject. fro. a aag
netic separation on miDU8 6-.eah undersize alluvial sand. 

MCTAU-"".MaA&. ...., ... .,. "TAl"'':; A.oVIE ....-u .. P ail ~"*"I!:P A. CHa.Y AItfOLtCAIM.C ,.. MA1"olIMA4. 
COMFOIIMIM ,.. THI: CHAAAC1'Ul Of' ,..... .... MI"U U ..... WHICH ,.,.. TIl ........ IIIIA_. 

11 
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~ . ,(:T10N S .. T-8-S. ,{-\2-E. 
M U Q. M AN. Il. L EXPLORAT ION 

• 5. ttL .... 970 *' 5 .2 t.L .'& I OO~) # 5. ~ E..L . = I04e::, 
MAqHi:.T\c'3 

\l). . ~,u~. roT. ~. 
o I" .~. 

8'3 4 . 'Z 3 ~ ~2_.4~. '+---=~ _ _ ~ 

1:\ ~I II'Z.Co.Bl4.I' lo' B ~_7 S ~_~~~".L~ ~?4-=-_ -4----'-~ 
C 158 i S.I :4:; 112 .. 3 . 
--+- -- -~- -1-~- ·-~-t----l 

o ~-r2 . 0 ~~ j I7Z 114 ~~ 

E. i <D2 !!S.2 9 .4-1 '''.5' 1 83 I.S j 

' I~]_~e S.itr9j;t-'5 t."'"' 
CalIche 2 ,0 F+. 

f, 

10 f!> 81 

lsi c. 5~ 

Oo~ Cb3 

lS 1:. 11 
- 70 

Fe UNIT~ 5'1-J}4 ..1.Jl __ 

1000 ft 
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f 

) 

5 E C T I 0 ~ i1 

£~stribution .or Values 

Percentage 
Weight Pe TI02 

6 Mesh O.S. 39v3 2093 .64 
U~S. 6Q.7 5.53 .~~ 

weirt 
Percentage 

T102 
fo 0 

Fraction Fe Whole 
OoSo Total 100.0 2.93 .64 39.3 
Magnetic 17.5 5.44 .80 6.9 
)Ion-Mag. 82.5 2.40 .60 )204 

Dry MagoHeads 100.0 5053 .94 60.7 
Non-Mag .Raj • 87.3 2~87 075 53.1 
Doe. Rae 'y 1207 2).83 1.70 7.6 

Mill Heads 100.0 23.B3 1.70 7.6 
T&118 43.6 70 68 2017 3.3 
SUa. 28.4- 6072 1027 2.2 
80 )(esh Cone. 28 0 0 661~2 1.40 2,1 

On 

Total Lost Reefy ~ 
115 25.5 

~---- 16a:6 

115 
37 80'2 
78 1703 

336 
155 3404 

181 40.1 

181 
26 5.g 
16 305 

139 JOtS 

QQnyoro12n Factor Gr1nd~ APEliclble to Dirty CQnCen~rl~e, 

Reefy Fe Ph. MIl. 8102 A120) Sul. Ti02 Cao ~g 80 Mesh 2aoO~ 66 • .35 .063 .22 2.99 1.80 0006 1.40 2023 
150 " 28.1% 66«>35 .047 .20 3->11 2020 .008 .91 1.90 .61 

40 " 37.7% 61.47 .204 4.58 2.82 3.78 
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Mr. o. A. SundnesB 
Santa Rita Hotel 
'rucs on, Arizona 

UNW~IUMTY Of' JUtIXONA 

"'''IZONA eUIUAU 0'" MINIS 

ORE T&STIHCI .I"VIC. 
} 

July 30, 1957 

Compostte sall1ple Section 5, 'r8s, H12E assayed as follows: 

Gold 
Silver 

Spectrographic Analysis: 

Strong 

C a1 c i l.L.'1l 

A lumi nu.rn 
Silicon 

Medium 

Mangs.nasa 
Iron 
Titanium 
Magnesium 

- Tr·a.ce 
- 0.05 

So(i tum 
C:hromiurn 

oz. per ton 

rfrace 

Lead 
Copper 
Molybdenwn 
Strontium 
Nickel 
Zinc 
S11v.er 

~9.?---
!"le taIl ur g 1s t 

Above determinations were .ade on the rejects fro. a 

.... gn.t1e se ·Jaratlon on minus b-meah undersis. alluvia.l 

.and. 

MCTALLUttoSl.cAL IIIW.8UL.VS OIITAINttD AeOVIt SHOULD .. CONIUDIUtltD A. ONLY A~ICAaUl TO ""TIMtIAL 

C~POit"IN. TO TNI CNA"AC'I"UI OF TH ... " .... Lit u .. o.. WHICH THE TEaT. Wt£IItC titADI:. 
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2S 1:. 
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vI'") TOTAL 

Fe 

z ~r; 0 (,0 Z. I -4 . 8 '3 2. 2A I 1. '2. 1 2 -4 

210 E: CD \ 6 7 S 3 15 4- 'iH .4 '3 
1.'1S IA~ Gc.Co 17 7 a.s 24 1 .210 2 i 

le 

o 
E: 

I~ 

~<c 

C aO 

MqO 

27 0 \000 

c oe 

I 5(0 2 67 I 33 \ "' 5 

CDS - . J . . 
23 -- -. - . . . 

-'---,-1---""'--- ___ 

1& 
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~ E C T ION #8 

Distribution of V§lu8§ 
f 11l;:C jit;ii i 5 

6 Mesh o.s. 
Weight Fe T1 2 

43 0 0 2.82 
1.l.~1 52.Q Q.I.Z 

Total Sands 100.0 4.90 

O.S.Total 
~.t1c 
Hon-Mag. 

Dry MagoHeads 
IIon-Mag.Raj. 
D.C.Ree'Y 

Mill Heads 
Tails 
Slime 
80 Mesh Cone. 

On 

80 Me.h 
150 " 

8 
10 
14 
20 

ag 

f~cllltagl} 
Fraction Fe 'Ti02 

100.0 
14.4 
85.6 

100.0 
66.7 
13.3 

100.0 
3408 
27.0 
38.2 

2.82 
10 0 09 
1.60 

6.47 .87 
3.05 071 

28.79 lQ95 

28.79 1.95 
6.25 2.87 
5.93 1.33 

6.21!8 1056 

act, r Grinds 
Ph. Mn • 
• 078 .20 
.042 0 20 

4-0 No Test aade. 

- -
.67 

Weight 
tf, of 
.ngla 

4.3.0 
6.2 

36.8 

57.0 
4904-
7.6 

7.6 
2.6 
2.1 

...b.2 

l' 
/ 

ItgD Ug1~a 19 IQ"l 
Total Lost Recfy ~ 

121 24.7 
Jg2 2S.3. 
490 lOOcO 

121 
62 12.7 
59 12.0 

369 
150 )0.6 

219 44<07 

219 
16 3.3 
13 2.7 

190 l§..l 



U~OfI~ 
AfIIlZONA aUI1IEAU 0 ... MINU 

ORE TIt8TING a.UIlVICI 

c.July 30, 1957 

:"". 0 • A. • S l.lndne S S 
:~nta. Rita Hotel 
~- Jcson, Arirona 

.~ a 1 (~ i 1..L'J1 

: ~\ 1 wni r::um 
.:) 111 con 

l'.lt!. ; ' T'; F S 1 ' l1t 

!rc\ :-J. 
r~ ... ~ t Fl. :1'11 urn 
< (, r, C" ~l ne s ,:.; 
3 -,dj ',lTr. 

·rp ::~ ;..) 1 'If:' .L .' ~ , ; l . L . . , assayed as fn llGWs; 

T:-' 8~ e 
(). 06 '.)~.. oer ton 

'.:-J e ak 

C hI'orni ~)_m 
Pot 9. S .'3 1 um 

~ tro:-l t 1. um 
Le f3 d 
j'~ t (; :< 81 
Sllvpr' 
7.inc 
~ : :-· ppe1" 
r.-::-:) 1 y rie ~-l ,!'J-r; 
r, n. r i U .. :T! 

-= 1. Y' c .'; L.: _un 

Above determinations wer~e made on the rejects fI'om a m.agnetic separa.tion on minus b-mesh undepsize alluvial sand. 

)l4ETAlI..UIIIOIC"L 'U:~ ULTS O !aT"INe:O ""JOVl: lH.oULO III CONtil IOIl,U:O AS! O N l .. Y A ~e:o LlCA~ L r TO klAT&RI"'l cON"t> !li MI~G TO THIE CHA.I'IAC't g " 01' T HI! !,)AWlI'" LK UI"ON WHICH YH i 'r&:*rl1l> W ,,~ iE MAOil: . 
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BE lL~~ C T I 0 N-ia 
Holes G - H - I 

Di5tr1bution of Values 
Percentage 

Weight Fe. TiO~ 

II 

Jt.cn Un1t~ in Ictal %-Total Lost Rec 'y 
6 ltlesh o.~;. 35.0 2.84 99 17.1 

..u...s~5.Q 2.32 l.~ .MQ a,~ 
Total Sands 100.0 5.79 579 100.0 

Weight 
% of 

f~r~ ~tiii;ii ~ibQl~ 
Ez.:actiQll F~_IiQ~ 

O.:....Total 100 0 0 2. 4 -- 35.0 99 
rv'.a e:n et i c 14.7 10.07 5.1 51 8 Q 8 
N on -l-ta~ 85.3 1.60 2? 9 48 8.3 

Dry l:aij.ijeads 100.0 7.39 1.64 65.0 480 
Non-Hag.Rej. 84.2 2.80 1.41 5'+.7 153 26.4 
D • C • :\ e c ' y , 15.8 )1.84 2.90 10.3 327 56.5 

J.1i 11 !:eads 100.0 31.84 2.90 10.3 327 
Tails 35.6 10.26 4.70 3.7 38 6.6 
Sli:no 2602 9.54 2.64 2.7 26 4Q5 
80 Mesh Cone. 38.2 6'1. 22 1.40 h2 263 lt2~ 

Sii1YLI.~mLC.~Q...tit e Q1: QJ.l~~.h_Jl .. s. 
Dirty. Cone. Rect~ llQij-~la~.ll ~ j Q~L IQ~~l Q ~hu~h II (' .~ r· Fe. 70 Fe. Ti 02 ;10 Fe. TiC2 >0 Ti 2 

On 8 6.7 5.52. .?O 6.4 1.6A .46 6.5 2.31 .53 
10 14.3 7.75 1.5.2 12.9 1 c.'-" • .- , i:.. .46 13. ;: 2e61 .65 
14 14.3 lOv6) 2.06 13.1 2 ~ 16 v ltO 13.3 )860 668 
20 1107 20.30 ..... ')' , 

) ..... 0 11.7 2.00 .55 11.7 4.92 .97 
40 28.3 44.28 4.44 20.4 3.6d 1071 21.7 12J17 ") r,Q 

t:. • t:. ' J 

80 20.2 54.67 2. Sri 16.9 4.1/J 2 .. 4C 17.4 13.72 2 9 43 
100 2.1 56.27 l.~l Jv4 4.56 1.68 3.2 ].95 1.70 
200 1-:6 48.84 1.80 8v4 4.40 1~12 7.3 6.02 1014 

:2QQ .&a 26.l.L-L.~3 _.~.a.Llu..QQ .. A 6.3 __ -___ 5~lu..:i.l AU 
Total 100.0 31.12 2. j 1 100.0 3 ~ 11 1.15 100.0 7.59 1.42 

\~QDy:.ersion factor Grinds A;Q~11CSib.lLt&.JLU:~.Q.U.Cmli~:h 
:lec'y: Fe. }-It . ~ln. Si02 A120j Sui. TiC: CaG J.lgO. 
3 j • 21~ 67 • 2 5 .i 069 , 16 2 • G 5 • 90 • U (; 5 1. 40 • ) G .. 3 4 
)8.e~~ 68.05 .046 .441.76 .e1 .0("9 1.26 .72 .25 

::0 Test made. 
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UNIYDtfIn'Y cwr ARIZONA 
ARIZONA .U'UAU 0" MINU 

0fII1[ TESTING SIERVICIt 

/ 

July 30, 1957 

Mr. O. A. Sundnese 
Santa Rite Hotel 
Tucson, Arizona 

Composite sample Section 9, T8S, H12E assayed as follows: 

Gold 
Sj.lver -

Spectrographic Analysis: 

stron,8 

Celcium 
Alunrlnwn 
Magnesium 
Silicon 

Medi UJl1 

Manga.nese 
Iron 
Titanium 

Trace 
less than 0$05 oz. per ton 

'weak 

Chromium 
Potassium 
Sodium 

George Koseveere 
Metallurgist 

Trace --
Strontium 
Nickel 
Copper 
Molybdenium 

Above deterDLinat1.ons were made on the rejects from a 
magnetic separation on minus 6-meah undersize alluvial 
• and. 

-lI:YAL.LUROICAL MalULTa o.TAIN140 A.OVa: aHOULD " CONIIOCRiil:D AI ONLY A~IC".L' TO MATlUUAL 
CON" .... N. TO THI CHAIltACTX" opr THX MM'-Lr Ufi"()N WHICH THIit Tl:15TZ WllU1E "'ADS:. 

II 



SEC T ION 92 

~rl~~t1QIl 
f~rcWlta~~ 

Weight Fe 
6 Mesh o.s. 42.7 3.39 ~ 
__ UI~I 52.3 ~l Total Sands 100.0 5.19 

o. s. Total 
l-lagnet ic 
Non-fll&g 

Dry ~~af.;. Heads 
Non .Hag .Ile j • 
D.C.Ree'y 

Mill Heads 
Tails 
Slime 
$0 ~1esh Cone. 

Or~ 8 
10 
14 
20 
40 
SO· 

100 
200 

.:2.00 
Total 

- f~r~~a,~ 
Fraction Fe Ti02 
100.0 -- 3.39 

13.3 8.80 
86.7 2.56 

100.0 6053 .69 
86.3 2.90 .41 
1307 29.39 2.1 .. 4 

100.0 29.39 2.41t 
38.6 8.4C t+.1O 
24.7 80CO 2 flOO 
36 0 7 62·79 1 .. 01 

Ti02 

.~:l 

Q1"' ~'ll!J~~ 

Weight 
)~ of 

'aib.cu 

42.7 
5.7 

J 7.0 

57.3 
49.1+ 
7.9 

789 
3.0 
2.0 
202 

Ircu UI.l1t~ in --'I..o.t&.l 
Total Lost Ree 'y 

145 
l2~ 
51S/ 

145 
50 
95 

374. 
142 

232 

232 
25 
16 

191 

Conversion .Fa~Qr Grinds Ap~licable..-.1,.~li1..Y_Concentrate .. ,~ 
t 

Reefy Fe. Ph. !-in. 310,2 A120J SuI. T102 CaO ~:~c t~!1;6h 36. 77; 65079 .063 .20 2.99 1. C5 . .OOJ 1.C1 .80 • 0 3 6 .l~o 6707.J ~O47 .18 J.~ 6 J 1.04 000 .79 ,70 .30 I 

to n No Te st made. 

,tV 

27.9 
l~Al 

100_0 

90 6 
18.3 

27.4 
4-407 

4 e 8 
301 

lli~ 
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MURMANII...L EXPLORATION 

*' C ~L: u 0 EL ~ 

(~ S -:--r:~-"'-=--"-l)H-:-:=IT:::'"'I~:t~ sa Iv:a- -7 .. -- '1. ~o 70 . '70 
1_ _ + 74 \ 0 I' 7 .~ 3~; 3 '2. S 7 .~ 
I I < 

i-~ ~~~f' 11 c; II t __ 4.-i~ '?-t-04Su, !1 4-

~c ? G> ~ :d~~G>: S> !l1'~ 1') \1 3 

lo I<.oS I <0 I ! 4 0130 1 121 2 4 

1;;1;(0 II~~ ~11,;t127 
11. 3 111._~ . 41So4l. 

Dll=<.ty 

MA"N~TIC CON~""TIiC!AIe:S 

COMPO~IT~ l3,c-O~E: 

~D'~TY TM ... ~ us 
CONe. R!J : To,-

"''' Rae. 0 . S. \ (.p 0 840 100 0 - - .- - - --

00 TOTAL I \ I S8 , ~~ . L . .-
Fe 3(,p. V;, '3 '2. \ 852-

Ph .158 - - -
.-

l Mn 22 . - - -
. -... -

.s,O~ 2-3 . ':' 1 " - - -
t I --

l Alz03 7 42 : -- ; --
I . t t " -

Su i I 007 · - -
r .;S ---

2 4 '3 t . es T;02 

CaD 

M gO 

MACNISTICS s 
iJ ~ u . '!t TOT 11t~ IUfolIT!> I ;:;J 

'-".,. of. "t. ! "1'. I "1'. . '7. I 

A 78 Il·S ~ .7 1~7.4 11'..31 · 7 ' 

e. (,4 t721" !114.1 \119 I . Go 

c i 750 .1~ ."II ... ~127'240~j2.B 

DI~TY CONC~~Tl<.A.Tl::.<;' 

CONV~RSION FA.CTOR.. 

80 ME.'SoH GIlt.INO 
F==-~ ~ 
CLEAN ' T "'fL..~ IS ... IMIE. I ToT"~ 
CONe ; i O . C . 

! 
" - - .- - . - - '- '--

~ "-
44 . ~ ~2 .'2 '23 . '2.. 100. 0 

~ .. -
~709 1154- ege~S. 72. . -
. 07CD - '- .-- _0.-

-

. 17 . - - - -
"-- . t 

_ . 

L 30 --- - -
~- t ~ -

84 i - - -
r-- + • . .. -
o~7 ' - - -

I- I . -

I 34 i 3 ~312-=-0 '2 4(0 
_. -

5; -
t --- 1--

-
25 -

5 :;4 r Fe Unit5 __ 4 3.,? .---

Sec. \ Ib~/cu f+ I I ~ . _ 

MOI'Stufe-- . -'~-- - -- % 
Caliche o . . _10 

~ ( Maq. ReG 4 ~S Boulder'5 ____ 9 ._ __7.., 

• E: E.L . = 
M ... GNf:TICS 

~ os us lTOT .~ ~' " ' 

"1. I '7. I~· ~. 7. 1 
At t- 791-1 0 8 i 85 4'> .\ 383 I 

! B (oB 1'8 \ !113 38 .\ 4<"'':; .t 

c ~9 32.2.1'22.2 41" ('"~30 1.4 

0 (07 IS.O !I O.O 25 .\ 2.S I 2 .~ 

I ; T 
el~3 il'3Si87 20.7 180 1'24 

~.!~~ 1t7~lz.3 "'S.') 4 A3IIS 

'.. ..... 



SQUTH 1/~ Q[ SEgIIQN 19 
Holes B - C - D - E 

Distribution of Values 
:e~rgiijtiii Iron Un~5 in Tot§l 

Weight Fe Ti02 Total LOSt ~ecry ~ 
6 Mesh O.S. )0.8 

ll .. ~ I Q2Q& 
Total Sallde 100 0 0 

O.SoTotal 
Magnetic 
Non-Mag. 

Dry Mag.Heads 
Non-Nag.Rej .. 
D.C.Reety 

Mill Heads 
Tails 
Slime 
80 Mesh Cone. 

On 8 
10 
14 
20 

~g 
100 
200 

-200 
Total 

fltClWliAiil 
[[~t1Q16 Yg 
1 00 3.24 
14.2 10.74 
85.8 2.00 

100.0 80 14 
84..0 2.89 
16.0 35.72 

100.0 35.72 
3202 11054 
23.2 E:L~98 
44.6 67,02 

3.24 100 
~.lla AU ~. 
6.63 66) 

Weight 
% ot 

11Q2 -
Wbgla 
30.8 100 
4.4 47 

26 .. 4 53 

.73 6902 563 
040 58.1 16$ 

2.46 1101 395 

2 .. 46 11.1 395 
JoB) 3.6 42 
2.70 2.6 24 
1 .. 34 ~ 329 

ConyerliOA Factor Grinds Ap~U~&t2l.e to Die! COIJ.CGtrB.~'4 __ 
Ree'Y Fe. Ph Mn. 8102 A120) Sul T102 CaO Mg 

eo Mesh ~o,~ 67.09 .076 .17 2.30 .84 .007 1.54 .51 025 
150 tT 4J.~ 67.81.043 .16 2.16 1 0 00 .004 .84 .51 .23 

1;01 
aa.~ 

100,,0 

7.1 
8.0 

2503 
59.6 

oolt 
30 6 

~2 6 \.su 
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July 30, 1957 

Mr. O. A. Sundnes8 
Santa Rita Hotel 
Tucson, Arizona 

Composite sample Section 10, TBS, R12E, assayed as follows: 

Gold 
Silver 

Spectrographic Analye1s: 

stro~ 

Calcium 
Alwn1num 
Silicon 
Sodium 
Potassium 

Medium 

Chromium 
Manganese 
Iron 
Titanium 
YJ.ligne s 1 urn 

nil 
less than O~05 oz. per ton 

Weak 

Strontium 
Nickel 

George Roseveare 
Metallurgist 

f'raee 

Gallium 
Lead 
Zirconium 
SlIver ? 
Molybdenum 
Copper 
Zinc 
Barium 

Abo? deter.1natloaa were made on the rejects tram a 
aagnetlc •• para'tloB on ainua 6-mesh uadersize alluvial 
sand. 

"IITAL~tCAL ~I.:f" OIITA'NeC ""VIl IIHOULD IN CONtMDiDlCC A. ONLY AW .. 'C .... Ul TO ..... TIt. IAL. 
~"'.I'" TO TMtI CKARACnR Of' r ....... NOf'Ut ~ WHICH TWa Tif.8'f'C WIUd 1111.01, 

.. 
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sse 7 ION ~10 ____ . _ _____ ---JJ.._ 

~i:Jtribution cf Values 
P ·:; rcorlta~ e ---------

rr- T .~. .~---~i"\~ 
Iron Units in Tutal 

TOtaL---Lost Rec~--; .,. el(~dt r C ~ .' v...; 
6 Lr sh O.~: G 43 • r::; 2. 7l 117 ~b~2 
__ li . .u.2...&- 5 Z I Q i~ .--.21 
Total ~2 ~ j3 100.0 4~47 

_ 11,) 7J~_ 3 447 -------r6u.5 

\veii¥.h t 
j~ of 

Pcrcentaf.e 'ylJhole 
Fraction Fe flCT-------

O.S.Total lGO:U~7J!----:: L+~J'J 117 
Ivla~net i c 12.3 8.76 5.3 4 '/ 1(J,) : 
N " 37. ~I 1.86 .... ' 37.7 70 15.7 on-.·!& ,~~ -

Dry !\;a;; • E~ads lUO~O ~;. 80 .97 57<)0 3JU 
Nono!t,a:=:oRej. 8~.~. j 3.23 O"'l . ..)~ 5U.::; lbJ 36.5 
D.C.:l8C'! 

~, ') 26.21 :2 e 14 ().4 1 I, ' 7 37.) l.l..v.l... .. 
1iti 11 lleads 100.0 ;~ 6.21 2014 6.4 167 
Tails 33.5 7. 'c 3 3~25 2;)5 19 4>12 
Slime 22.j 6.G2- III 5ij 1.8 1 ~ : 2,,7 
80 !\lesh Cone. 32.7 65.1l 1.34 2.1 136 l~ 

i-i: ec ' y Fe Ph "' 11 • ~. i02 A1203 Su~. TiO~ C aU I. ~gO 
80 ~./: sL 32 • 7>.; b5.1J ,,075 ') ' ..... ·1 3.70 

., 
) .' • (Ie)? 1" ~ ~~ l;C() o itl • ,-" ...... 1 .i. ". ,+ 

150 31.U/( r~ 7 • ] 1 .C) j ) 10 :: .3 b 1 • . 3U .u07 r:.. • (~J vJO .. / ~ 

40 No Te3'v 1.l[1 de. 
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U~ i Y OP' AIUIIOJIA 
A'U%~ eUftaAU 0,. NiNa 

0fI1: TUTIHG uaVtClt 

July 30, 1957 

~~. O. A. SundnesB 
s~~ta Rita Hotel 
Tucson, Arizona 

Compos! te sample Section .l!" T8s, R12E, assayed as follows: 

a-old - nil 
Silver - less than 0.05 oz. per ton 

Spectrographtc Analysis: 

StroBe 

Calcium 
Aluminum 
Silicon 
Magnesiu."l1 

Medium 

Manganese 
Iron 
Titanium 
Sodiwll 

Weak 

Strontium 
Chromium 
Potase1 tun 

George Roseveare 
Metallurgls t 

GalliUJf1 
Lead 
Zirconium 
Nickel 
Silver 
Zinc 
Copper 
~101ybdenum 
Ba.r1um. 

Abo.e deterainatloDa were sade on the rejects fro. a magnetic •• parat1oD on Minus b-m •• h undersize alluT1al .aDd.. 

Mlt'fAU.t.Hte1CM.. ~ ... n; ~AI"t'ltt A~V£ stH~LC " ~GIMftlU) AiIJ ..... L.y AM" ... tc.A~ . TO M""''''~''' 8OfWO'ft'iU~ '" 'f'N{j! et;AAltAC'f'i'.1II «1>,. TWIi ISANPU( UI"Of4 WHICH .".. W"'"' WUIt M.A~. 

11 
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J 
l 
1 
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) ) 

Iron Units in Total 
Tofa1-Lost - Rae"] % 

115 21.3 
~25 u za.z 

540 100.0 

\tjeight 
'; of 

£erc~!lta~~__ _ _______ ~l~ 
F:uc.UQU E:~ . Ti0, 

O.S.Total 
MaL'11etic 
Non-;·lag 

Dry l·ia~. Heads 
Non o!·~g. Rej • 
D.C.Ree'y 

Mill Hends 
Tails 
Slime 
80 Mesh Cone .. 

'Jr. e 
10 
14 
20 
40 
eo 

100 
200 

-200 
T"otaI 

100 0 0 
15 t1 6 
,84.4 

100.0 
85 .. S 
14.2 

100.0 
3707 
24.2 
38.1 

CQnyerijiou 

Reefy Fe 
3 '1 It''! c. /U 60.31 
350 27; 67.27 

" 46.8% 61 e J5 

2.96 
$.14 
2.01 

6 0 96 ~80 
3.22 .45 
29~5$ 2.39 

29058 2.89 
7.31 5&13 
6.43 1.73 

66y2.~ lu42 

EactQLGrj.ndQ 

Ph ~'Jln . 
.066 Q18 
eO)9 ~16 

.195 

39.0 115 
6.1 49 9Ql 

32.9 66 12.2 

61.8 425 
5203 168' 31.1 
8.7 ;"57 4786 

8.7 257 
3.3 25 4.6 
2.1 13 2@4 
hl 219 !tQ.. 6 

Ap~ 11 c.~1llJL~QJl1I:t ~, Gone murJi ~ .A.-. __ -_ 

(""0 "" ..:;1 .... A120'3 Sul Ti02 CaO MGO 
1 .. 11 1.Ge ,028 1.42 1,,14 .)2 

.. 94 .j2 .011 1. O ,~ 1.10 027 

5.93 1092 3 .. 30 
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~.,. 5 ~ II. 7 "., t2 5 .1 I? Z 
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-*,~.5 fl. ~ 1~58 
MACtH1T IC~ I.a 

~~ u, u" ITOT . ~. I""'T' "&0 

~~ i I I . I 
l .• ~ A t,~+~~~+~~~ _+~·!IIA<.: r'?~ 
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H.' c~~_l!.~ · ~~~ · .~;~~~11303 i~~ 
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Fe Ut\i h, SE. Y4 ~5'..~~ 

--.J ! I 

~r-?" . ~} 14:~~4:+~ 

!- ~~. tf! .. ·?·l?~I~~~ L~ 
~. ~} .1\-)-=4 8.3 ;1".7 'lOS 

o 54 : fe.81~.7 i'I.~ 70 
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E S7 Q.2 '~."Z. l~1.7 \'Z.'3 

A~ S~ ~.2.IS.4'20.1 110 

MA"HI.TIC~ IJ' 
C", U II us toT' ,... ~tfl ~..J...o 

~ ~~-L!.il~) J,,:!~ 
~_~~~\.o:~4~~~_ .~.4 191 

>--c:+c.7-r'~t~'~1: 'ft' lot 

~ ~~- r!.-~j~:} l4.~~I?~ 
£ (P I (l.A. 1,.0 121.1 2Dtr. 

I.taw, 59 '0.3 c.. \ 2l.l 1'2' 

0' • .,. ..... COHC&'NT.",TI, 

DIRT..,. M~~.T\C COHCEN'R.A.TE.S 



. ~.Q N #12 

Distribution of Values 
werg&~~age 1m .. 

6 Mesh o.s. 39.3 2.g2 - - -
_ ___U.S .. _~ oQ7l_. ~ 
Total Sands 100.0 5~19 

Oe S. Total 
Magnetic 
Non-Mag. 

Dry Mag. Head s 
Non-MagoRej. 
D..C.Rec'Y 

Mill Heads 
Tails 
Slime 
80 Mesh Cone. 

Fraction Fe ~!02 -roo. 0 ~;S2 
11.8 8 0 27 
88.2 2.09 

.7S 

.48 
3.12 

100 0 0 33~74 1.40 
42.9 11.40 5.00 
16.J 9.15 2.52 
41.1 66 9 62 1.40 

60.7 
5J~c1 

6 Q 9 

6.9 
3.0 
1.1 
2.$ 

Iron Units in Total 

111 

409 

232 

38 
73 

177 

35 
10 

232 

lS7 

COD1ersion factor GrinQ~ AR~lica~ to Dirty Concentrate, 
Rac'1 Fe Ph I·ill. Si 2 A120) Sul. Ti02 CaD. MgO 
41.1% 66 0 62 .083 c16 2.57 .50 .007 le40 .97 ~37 
3804% 68.06 .045 .17 1.42 1.10 .005 .80 1.02 .42 

" No Test made. 

34.1 
44.6 

607 
1'119 

~6·q_u 



U ... V .... I Y OF AIiIlIZONA 
Alit/ZONA IIU"I:AU 0,. M!ND 

ORI: TESTtNG •• "VICI 

July 30, 1957 

~~. o. A. Sun~~ess 
Santa Rita Hotel 
TuCB on, Ar1 z ana 

Compos1 te s8mple Se~tJ.on lR, T8S, R12E assayed as follows: 

Gold - nil 
Silver - less than Oe05 oz. pe~ ton 

Spectrographic Analysis: 

strong 

Calcium 
Aluminum 
Silicon 
Magnesium 

Mediwn 

Ma.nganese 
Iron 
Titanium 
Sodium 

Strontium 

Trace 

Potassium 
Les.d 
Gallium 
Chl"omium 
Silver 
Zinc 
Copper 
Molybdenum 
Barium 

/~~ 
George Ro~eveare 
Metallurgist 

Abov. deterw1nat1ons were .. 4. on th8 reJeots fro. a 
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H 0 L E "A" 
( 25 rt. - 43 ft.) 

1l1~trib~1Qn of ValU§§ 
Percentage 

Weight -fee Tln~ 
6 Mesh o.s. 33 0 0 2.07 
_---.ll~l.S........ 61'&'-~Z0 2.02 
Total Sands 100.0 ---8~86 

Weight 
% of 

.. f tal: C ~Dtt ag ~ . ,_.1I.bc.lJL 
Fraction Fe. Ti02 

D.S.Total 100.0 2005 3)00 
Nagnetic 11.3 6.87 3.7 
Non-Mag. 88.7 1.44 29.3 

Dry Mag. Heads 100.0 12.20 2.C7 67.0 
'Non-MagRej. 80.9 3.37 1055 54$2 
D.C .Rec'Y 19.1 49.73 4.25 12 0 8 

Mill Heads 1000-0 49.73 4.25 12e»e 
Tails 2).6 18.84 11.58 3 u O 
Slime 12 0 0 14,.27 4.98 1.5 
go Mesh Cone. 64,4 61. 62 1.42 ~ 

•• 

Iron Units in Total 
Total tost Ree'y ~ 

68 7.7 
i~a _~1 6 100 0 0 

68 
25 2.8 
43 4.9 

818 
182 20.7 

636 71.6 

636 
56 6'.3 
20 202 

560 ~ 

QQnv~r5ion FaC~2r Grinds A281icab1e tQ D~rtI CQnc,g~r9te¥ 
R e c ' y Fe. Ph. Hn • S i ' 2 A 12 (j J S ul. T i 0 2 C aO MgO 
64.4% 67 0 65 .093 .16 1075 .&0 .005 1.42 056 .31 
60.0% 68.13 0054 .1L40 1076 1,,26 .007 .42 .37 .56 

• i 
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Iotal IVlater:i.al 

6 Mesh Undersize 

5 . © if 53 " 

6 ~~~h Overs~.~ 

rgneHc Non-1-lagnetic. 
17. 1 Q 90 59 F il. g~ ."9%·~ "2. 54 Fe. 
ll.~ ©lOe93 n 89 0 0% G 1085 " 
16 • 0% ~~ 9. 12 " . 84. 0% G: 1. 84 " 
24.~~U 7.34 " 76QO% @ 2 0 08 " 
17.5% @ 5.44 " 82.5% @ 2.40 ~ 
14.4% ~lO.09 " 85.6% ~ 1.60 " 
13 • 3 % ~ - 8 .. 80 " 86 • 7'10 \:=. 2 0 56 If 

12. 3% r~; a. 76 " 87. ~ il 1.86 " 
15 • 6 ' .~~ g .14 " 84 e 4% Ld 2. 01 " 
1 ~~ 8 " 8 g 0! 2 " 
15.3% (!! 8.64 " 84.7% L-' 2 0 08 " 

15.J~ x 41.1 (~ 0.3.) is 603% of Total;<~ter1~1. 

Head Sample (40 Mesh) 
Rejected by rtil~nat .. 
Recovered by Magnet 

is Dirty Cone 0 grotmd to 80 Mesh 

'viet l·;agnetic Recovery 
Tails 

. Slimes 

uh 
97.6 

2.2 

"".,{..: 

Fe Ti02 
2.W7 -::r> 
J...21 .30 

45.60 2.54 

It 

Total ICo.O • 5o!~ r •. 
100.0 • 5.51 " 
100 0 0 I It. 5 S " 
100.0 @ 54132 " 
100 0 0 0 4.51 " 
100.0 @ 4090 " 
100.0 @ 5 .. 19 n 
lOO~O @ 4047 " 
100 . 0 @ 5.40 " 
100.0 @ " 

109 • o~~'i~Jl~ Fe. 
100 .O% '··@ 2.85~ " 
100. ooh~ ).,*, " 
lOO.~: @ 3~3l.t~ " 
100 Q ~, .. ~ , 2,9J~ " 
lQO.~@ · 2.e2~ " 
iOO.~~' ;.39% " 
100. Q 2.7 · " 

· 100. @2 " 
·00. @ " 

~OO · . 

% of 
Whole 
4.1.1 
lea", 

.9 

.57 

.1$ 
o lS'· 

• j 

\ 



Sec. 
1 
2 
3 
4 
5 
8 
9 

10 
11 

) ) 

Ma~etic Total 

.2 30 9 071 100 0 6»53 .9 18 8.13% of total material as dirty concentrate. 
RICQ,Yery ~DL?SO Kelb Q;c11U1 .. Wl....&b..o.IQ MA&Dlt1~~ 

C2n,en.~r.at e TI1J.tngs Slime~ ~ . e. '1'iO~ ~ 1'6 '1'rn~ ---,; 1'8. .'t!~ 1 38.0 65.54 1~70 40.1 10.55 7020 2109 7.8) 2.20 2 38.3 66 e 79 1.15 41.0 8052 4.37 20.7 7031 1.81 3 31G4 64.74 1.77 43.6 5.83 092 25.0 5.75 ).07 4- 32.0 64.02 2.00 42.4 5.91 .70 25.6 5.75 l.16 . . S 28 0 0 66.35 1.40 ~306 7.68 2.17 28.4 6. Qi-7 " 1.27 · .. · if'''h .• <' .. ,.,. g 38.2 65e48 1.56 34.8 ' 6.25 2.87 27.0 5~~;'9l:, J".3;3 '\ 9 36 0 7 65.79 1.01 )e.6 g.48 4010 2407 8.90 2.00 10 3207 65.13 1.34 3e.5 7.g3 3025 2S.g 6.6<2 1.~6 11 38.1 66.31 1.42 37.7 7.31 5.13 2402 6.48 1,7) 
5,,00 _ "'2.9, 2 •• ' . _ ~ 

1 
3 

1 .. 4 40 • 3 ,., .9 8 3. 57 - 24.2 6 ~ 9 s I787 ! .':' (% or total material) 15 2 . ,e9~ Recovery from T()ta;~}~ " 

wgxery from 15Q MeobQ"~Ul 

T Conj:~tnl¥f02 T l'i1~:~'1IT10; -r . ~"':: •. fl02 
37.5 66.98 1.05 2902 11.67 6070l~,.3 · 8.79 3.32 37.) 68.24 ~$O 24.8 9.)2 5.At.O 37.97.64 2.;6 )0.5 66,09 .76 36 0 3 6.71 1054 J3~2 'l,O? 3..54 30.6 66.57 1.05 22.4 8~62 7.22 J.7.0 ~ff4;: ~"lij0~~.()\1 28.0 66.35 1.40 43.6 7.68 2.17 28.4 6.7~ 1.27 3705 67.65 083 2807 7.61 5.82 3308 7.53 10 81 36.1 67.2) .79 35.3 8 0 16 4.18 28.6 7904 2.67 31.0 67.31 .50 34.5 7elO 4.31 34.5 7.75 2.10 35.2 67.27 1.08 2902 8.70 5.76 35.6 6.99 2.31 8. 6S 06 080 go 10. 6010 ._ 22.ZJ:9.}L~Q )4.2 7.1. 32.3 , 1 4,.92 33.5 7 ~59 2~57 34 0 2 x 8 .. 13(% of total material} i.s 2(J> 78% Reeo "'l~H"Y' .f1'O!l1, IJiotal 

Recovery from JiO !viesh Grind 
4.40 33.7 4073 30 86 16~6 3 0 26 42 Q 5 4. 4fl J 0 00 22 • 7 3Q78 3707 4.16 3.50 

1.13 
.66 

• 'is J ~ 4)% alcoy-try tromTotal. 
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) J 
4.1 

ANALJIICAh CQ11fARW"ON QF YliliIQYS GRblmS 

80 Mef!h Grind 

Rae 'y l"e. Ph. Mn. 8i02 A1206 Sul Ti02 MgO CaO 
3a.~ 65.54 .Og4 fl>-18 3.65 1.16 .006 1070 .97 037 
38.3 66.79 .072 .32 2~45 1.65 .006 1.15 1.10 .32 
)104 64 .. 74 .076 .24 3~76 1.27 .006 1.77 1.56 .57 
32.0 64.02 .060 .24 4.47 1.02 .006 2.00 1.73 .72 
28.1 66.35 .06) .22 2.99 14P80 .006 1 0 40 2.23 080 
38.2 65.4$ .078 020 ).70 1.34 (f008 1.·56 .65 .23 
36.7 65.79 .063 .20 2099 1.05 ' .007 1.01 .80 .40 
3207 65.13 .075 .20 3.70 1.24 .007 1.34 lo{)O .41 
38.1 66.31 _066 .18 1.11 1.00 .028 1.42 1.14 .3"2 

1 66 0 62 08 .16 2e,57 • ,50 .OQ7 1.40 1.25 .40 - . 
65.6$ .072 .21 3014 1~20 .009 1.47 1024 .45 

37.5 .072 
120 Mesh Grind 

.22 ~5 1.bO -.010 1.05 1.02 .42 
370) .034 .16 1.75 1.00 .00.6 .80 .87 .)0 
30.5 ~O57 022 3.56 1.40 .008 • 7l~ <1.36 "~~O\ 30.6 ~O48 .18 3.02 1.30 .006 1.Q' ' l.22 
28.0 .047 020 3.11 2.20 .008 '.91 "1.90' "'6;1 ) . , " 

37.5 .042 .20 2.66 1.52 .006 , :':~6) .. 71 , .2'5 ' " ' ,) 

36.1 ,047 018 3063 1.04 .00$ ;', '7.9' .70 , .30 ' ,) 
',':\ 

31.0 .O)Q .16 2.36 1,80 .007 '05-0 .,8) ,39 
. )}" 

35.2 .03"9 .16 094 .9~':' • 011 1.0 1 • 

~o Mes~ ':G:rind 

58.65 .243 5.88 1.65 . ~ 4.40 
60.51 .231 5.84 2050 3.~6 
61.47 ,204 4.58 2 o e2 3Ci78 , - ,; .. / 

~--~~--~:~~.~5~O~0~2~-=--_,_5~5:~;~~~~~:~~2~2----~~~·~~~~~-:~J~~;~w-~~-:'~P~ ----

, , 
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Q..ISTRIBUTION AND RECOVERY_.OF IRON UNITS 

6 Mesh Underaise 
% of IrOn 

Whole Fe. UnIts 
5503 7.81 432 
60.3 7.26 4J8 
59.) 5.61 333 
60.0 6.64 398 
60.7 5.53 336 
57.0 6.47 369 
5703 6.53 374 
57 0 0 5.80 330 
61eO 6.96425 
60 6. 
58.9 

R~tI QgnclQtrata 
of Iron 

Whole Pi. UnIts 
9.0 30.85 277 
9.2 )0.59 282 
7.9 3~.31 193 
9.8 24046 240 
706 2).g) 181 
7.6 2$079 219 
709 29039 232 
6.4 26.21 167 
8.7 29058 257 
6 

~1Qal fit lQ4 CQllC~~ o Mesh of 1.1:, = 
Factor Whole Fe.~it. 
38.0 304 65.5~ 22) 
36.3 3.5 66.79 235 
)1.4 2.5 64074 l62 
32.0 ).1 64.02 199 
28.0 2.1 66.35 1)9 
38.2 2.9 6504$ 190 
)6.7 2.9 65.79 191 
32.7 2.1 65,13 136 
)8.1 3.3 66.)1 219 

From above tabulation. it-will be . noted that 228 Iron Unit' 

in the Dirty Concentrate resulted Jil · .• recovery of 2o~i by ' : 

weight of the total sand @ 65.6~Fe., or 190· Iron Units . .. 1." 

must be present in the Dirty Concentrate tO i 

clean product, or 351 Iron Units to provide 

recoverable magnetite concentrate Q 65.0% Fe. 

( :d 
, 1 
.1 
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ARKOTA STEEL CORPORATION's new $1,500,000 
plant at Coolidge, Arizona, 50 miles south of Phoe
nix, is the only commercial installation in the 
United States employing the renowned Madaras 
process to produce high-purity iron and steel for 
special applications. The process uses a controlled 
mixture of hydrogen and carbon monoxide gas to 
remove oxygen and sulfur from iron ore. 

ARKOTA's, processing plant and its enormous.re-:-
, serves ' of magnetite (Fe304)at the ArkotaMirie 

only 32 miles away combine to give Arizona its 
first ore-to;.metal steel operation. Arkota's high 
grade metal products are much in demand by the 
chemical industry, ductile iron producers, and the 
superalloy and tool steel industries. 

ARKOTA'sproducts range upwardfiom finely 
milled ,71% Fe ore to 95/98% sp()nge iro,nbri
quettes, . i~on powder, iron pigs free . ~f carbon, 
sulfur and phosphorus within 0.01 % maximum, 
and ingots to specification. Present. plant capacity 
of~5,000 tons of iron and steel annually will be 
increased, as additional equipment is added, tp 
meet market requirements. 

At the Arkota Mine 32 miles south of the Coolidge plant, crushers and 
magnetic separators process 7% magnetite are to coarse "black sand" 
containing 62% Fe. Ore is trucked to Arkota plant. 

Sponge iron product is pressed into briquettes of 95% Fe, 0.01/6.0% c, 
0.5% Si for ductile iron; 98% Fe briquettes for melting stocle Electric 
arc furnace above is next step in making Arkota 111. 



First stage of plant processing requires further removal of impurities, 
such as apatite, bound mechanically to metallic iron in "black sand." 
This begins when ore is charged by conveyor to ball grinding mill above. 

Pellets move by conveyor to heater-dryer above for processing to required 
hardness and temperature. Charge of 15/18 tons is loaded from rotating 
heater boxes to charge hoppers in pit for transfer to retort. 

Electric furnace purifies Arkota sponge iron to highest degree of purity 
commercially available. Photo shows a typical "heat" being poured from 
furnace into ladle suspended from overhead traveling crane. 

Further processing to refine ore continues with its passage through 
magnetic separator, settling tank, second separator, and filter. Ore 
product is then 200·mesh powder of commercially pure 70% Fe. 

Catalytic and thermal reforming of natural gas create hydrogen-carbon 
monoxide mix. This passes downward through pellets in retort above, 
controlled by pulsating valve. Product is sponge iron, 95/100% reduced. 

Final processing step is ladling molten metal at pig-casting unit above. 
Arkota 111, in pigs up to 50 Ibs., is 99.8% Fe, with 0.01 % maximum of 
carbon, sulfur, phosphorus - a degree of purity now attractively priced. 



ore continues with its passage through 
tank, second separator, and filter. Ore 
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ng of natural gas create hydrogen-carbon 
ownward through pellets in retort above, 
'roduct is sponge iron, 95/100% reduced. 

g molten metal at pig-casting unit above. 
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a degree of purity now attractively priced. 

HOW ARKOTA RE~ -..CES IRON ORE 
USING HYDROGEN FROM NATURAL GAS 

' IRON ORE CHARGE 

1 

SPONGE IRON 
PRODucr 

NATURAL GAS CHARGE 

GAS REFORMING PROCESS 

Iron of greatly improvedqiIality forthechemical, ductile iron andsintered 
products industries, . ah~' ultra-,c1ean melting 'stock for premium superalloy, 
. tool and other steels, areproduced at Arkota Steel Corporation's Coolidge, 
Arizona, plant. '. ,,' ,.,. . 

Theproce9s usesonly.l,1atural gas and eiectricpower,thu~ eliminating th~ 
need for coke in making iron. ' 

Arkota is the firstco~mercial,.sc~le plant in, the lJnited ,States to employ 
this highly efficient, economical, semi-'cont,intlous process to remove oxygen 
and'sulfl.u . from iron,ore 'by-means of :a controlled mixture of hot hydrogen 
and c~rb?n lI}~noxidegases. . .'. . ,~ . ..' ' ',. '. ,. . " 
The process and .equipmentwere irivented, .. perfectedand patented. by 
JuliusD.Madaras, all~~kota vice p~eside~~" for.whontthe proc~ss is name<t , 

As shown in ::the ~impfi'fi~d jlo~ . diagranl'~bo\}~e,pre~llea ted~a1;ur.al ' gasi~ 
destilfurized~ mixed 'wi{h ste~m;and reformed' in the . presence' of a . nickel
ahimina catalyst. Afterquel1ching, the partially r'eformedgas is mixed,with 

"unreactedI:~8irculating. processgas: The'mixt,ure is then'thermally'refbrrned . ,; 
" l>ya:'pat.ente~ · .. proc~ss 'lnspeeia,lly , . ,.., . . 
,designed equipmentto .,produce the 
desire,d mixture of hydrogen and ' 
carbon monoxide. 

There(Iucing-gas is injected through · 
the ; stationary head automatically , 
locked to the removable retort;iritb 
\\f:hich15/18 t9llS of 71 %Fe. pell~Fs ' 
hav~ been charged: The 190O:°.F. ,gas 
pulses downward' through ' the ore 
charge under 'controlof a valve op
erating at 15l20, cycles, per minute . .u nreactedgasfrol11 the .retortjs 
cleaned, recompressed ana reformed 
forre,cycling. , " 

Virt\l~lly complete reduction of the ' 
ore ',cliargeis accomplished in the 
retort,and the 95%-plus. sponge 
iron ,is then, processed into powder, 
briquettes, pigs <?r ingots, as desired. 



ARKOTA 'P;R'ODUCTS 
AND THEIJt APPLICATIONS 

The distinguishing charact~ristic ot Ar kohl ' Steel Corporation's 
varied line of basic produ'cts is , their extreme ,accuracy 

, in meetlngexactingpurityispecifications required by 
manufacturers of highly critical components 
with sp~~ialize,dfunctionsindefeJ?se :and no,rmal ird ustry. 

Producers of.~teels such as 52100 beating, 17-4 PH stainless, 
and superalloys used by the aviation, rocket, missile, electronic 
at1d 'ot~erindustries, requiry,base mel~ing stocks with ' 
the greate~t p~s'sible fr~edom from irripurjties in order,toredu~e " 
theirproce$sing costs. Other ind{istries require base stocks 
of va~Yi:ng . ma te~ial balan,ce for ' U$es' rahgingfrQm 

, pure iron powder for the Ghemi~al professiqn} to higher 
carbon content for 'du;ctileiron products and bl~st£urnaceburden. 

. • '. 

" Arl(ota ' ,111 irn'proved commercially pure iron pigs are produ,ce,d 
, in weights up to 50 lbs'. for special steel ;a'rJd ' su'peralloy melting. ' 

Iri Arkotalll, carbon, sulfur and phosphorus are held 
to a rriaximumof 0.01 % . Other' impurities such as',silicon, manganese, 
nitrogen; hydrogen and oxygen are' completely eliminated or reduced 
to minute trace a'mounts> 99.8% Fe 'purity may be obtained. 

Arkota RSPO reducedsponge iron powder of 99%-plus Fe purity 
will be available indrums for the chemical, industry 
and pressed or sintered 'products. 

Arkota SBD ,sponge iron briquettes of 95% -plu5 Fe, 3.5% Carbon 
and 0.5% Si are produced for ductile iron melting. 
Shipm~Qt is by bulk orcarton. 

Arkota SBS reduced sponge iron briquettes for electric , furnace 
, melting of tool and specialty steels are guaranteed to havean Fe purity 

of 97 % -plus with' minimum amounts,ofcarbon; sulfur, phosphorus 
and other undesirable elements. In drums. 

Also available are unreduced ore and hard iron ore pellets 
containing 70%·71 % iron,and magnetically separated coarse iron ore 
'of 62 % -66 % Fe content, for use in sintering or smelting operations, 
roofing materials and other applications. These Arkota products 
are available in bulk only. ' ' 

Producers of magnetic steels with low hysteresis loss 
and type 304 stainless for high corrosion resistance, 
ductile iron producers seeking desired nodular structure 
without expensive magnesium processing, and other users 
of ultra-clean high quality steels will find Arkota's products 
answering their goal of superior quality at reduced cost. 



ARKOTA OFFICI:. S, DIRECTORS ANll ~ ONSU lTANTS 

PATRICK H. FEENEY, of Pierre , S.D., is 
Chairman of the Board of Directors and 
President of Arkota Steel Corporation . 
He has interests in ranching, real estate, 
motels and bowling enterprises, and is 
President of the Sodrac Race Track, 
North Sioux City, S. Dakota. 

JULIUS D. MADARAS, Vice President of 
Arkota, is the inventor of the Madaras 
ore reduction process for making iron 
and steel. He lives in Coolidge, Arizona. 
He has been associated with the Ford 
Motor Co.; Allied Engineers; the Bra· 
zilian Government; Southwestern Metals, 
and Madiron, Inc. 

JOHN L. HEALY, a member of Arkota 
Steel's Board of Directors, resides in 
Sioux Falls, S. D., where he is President 
of J. L. Healy Construction Co. and 
Kolman Manufacturing Co. 

GEORGE E. SERCL, an Arkota director, 
divides his time between Phoenix and 
his home in Sioux Falls, S. D. He is a 
bank director and President of the Sun· 
shine supermarket chain. 

GERALD J. GROTT, Consultant to Arkota, 
is Operations and Asst . Gen . Mgr., Wai· . 
Met Alloys Co. (Div. Howe Sound), and 
was formerly Technical Director, Mich· 
igan·Standard Alloys Co. 

MARNEL LlNDEKUGEL, of Mitchell , S.D., 
is Executive Vice President, Secretary, 
and a Director of Arkota Steel; Sec.· 
Treas. of the Missouri Basin Construction 
Co., Inc .; past president of the Associ· 
ated General Contractors of South 
Dakota; director, Sodrac and Park Jef· 
ferson Tracks . 

DONALD J. MAHONEY, Arkota's Treas· 
urer, is President of the Chamber of 
Commerce and the Industrial Develop· 
ment Corporation of Coolidge, Ariz., 
where he is active in real estate and 
insurance. His degree of Bachelor of 
Science in Business Administration is 
from the University of Arizona . 

SID BLAIR, a member of Arkota's Board 
of Directors, lives in Scottsdale, Arizona . 
Former President of the Pawhuska Mill· 
ing Corp . Rancher in S. Dakota, Okla., 
Wyoming. 

JESSE J. BAUM, Consultant to Arkota, 
is with a Frank Mayer Engineering Co. 
(Los Angeles) steel foundry team in 
Manila for ICA. He has been with 
Ingersoll Steel, Duraloy, Nat!. Tube. 

ROGER F. WAINDLE, Consultant to 
Arkota , is President, WaiMet Alloys Co. 
(Div . Howe Sound), Dearborn, Mich.; a 
di rector, I nvestment Casting I nst.; for· 
mer pres. , Am. Soc. Tool & Mfg. Eng. 

D E V ELOPMENT OF THE M ADARAS PROCESS 

Julius D. Madaras conceived his process for reducing iron 
ore in 1936 while in Brazil, a country which - like others in 
South America and elsewhere - lacks coking coal for making 
steel. The process permits construction of steel plants near 
ore deposits where natural gas is available. 

Born in Hungary in 1894 and educated as an engineer in 
Paris, Zurich and Berlin, Madaras came to the United States 
after World War I and continued his studies at Michigan 
and Michigan State Universities. 

He was instrumental in simplifying assembly and produc
tion line problems for the Ford Motor Company, and worked 
on new power generating techniques for electric and gas 
utility groups. 

While in Brazil studying that country's power problems 
at government invitation, Madaras began work on his method 
of .reducing iron ore by means of hydrogen and carbon mon
OXIde gas. Upon his return to the United States, he devoted 
himself to perfecting the process. 

Laboratory tests at the University of Michigan demon
strated the feasibility and efficiency of the process, and in 

1938 a Madaras process pilot unit was operated successfully 
at Peoria, Ill. 

Two years later, during World War II, a larger unit was 
erected at Longview, Texas, where extensive successful tests 
were conducted and new equipment developed. 

In the years from 1944 to 1953, Madaras developed addi
tional special equipment and continued demonstrating his 
process to the steel industry. In this period, he was aided by 
Dr. Arthur H. Compton, noted U. S. scientist, and had the 
assistance of syndicate financing. A license to use the process 
commercially was granted in 1953 to a Mexican firm. 

The Arkota plant at Coolidge is the first to use the 
Madaras reduction process commercially in the United 
States. This plant makes use of more advanced equipment 
and process techniques invented and developed by Madaras 
since 1953. 

Arkota Steel Corporation is the exclusive licensee for the 
Madaras process in Arizona, and also holds non-exclusive 
licenses for Washington, Oregon, California and Nevada. 

NORTH ARIZONA BOULEVARD e COOLIDGE, ARIZONA 
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ARKOTA STEEL CORPORATION's new $1,500,000 
plant at Coolidge, Arizona, 50 ~les south of Phoe
nix, is the, only commercial installation in the 
United States employing the r~nowned Madaras ; 
process to produce high-purity iron and steel for 
special applications. The process uses a controlled 
mixture of hydrogen and carbon .monoxide gas to 
remove oxygen and sulfur from iron ore. 

ARKOTA's processing plant and its enormous. re
serves of magnetite (Feg04) at the Arkota Mine 
only 32 miles away combine to give Arizona its 
first ore-to;..metal steel operatiotl~ Arkota's high 
grade metal products are much in demand by the 
chemical industry, ductile iron producers, and the 
superalloy and tool steel industries. 

ARKOTA's products range upward from finely .-
milled 71 % Fe ore to 95/98% sponge iron bri-
quettes, iron powder, iron pigs free of carbon, 
sulfur and phosphorus within 0.01 % maximum, 
and ingots to specification. Present plant capacity 
of 25,000 tons of iron and steel annually will be ' 
increased, as additional equipment is added, to 
meet market requirements. 

At the Arkota Mine 32 miles south of the Coolidge plant, crushers and 
magnetic separators process 7% magnetite ore to coarse "black sand" 
containing 62% Fe. Ore is trucked to Arkota plant. 

Sponge iron product is pressed into briquettes of 95% Fe, 0.01/6.0% C, 
0.5% Si for ductile iron; 98% Fe briquettes for melting stock. Electric 
arc furnace above is next step in making Arkota 111. 



First stage of plant processing requires further removal of impurities, 
such as apatite, bound mechanically to metallic iron in "black sand." 
This begins when ore is charged by conveyor to ball grinding mill above. 

Electric furnace purifies Arkota sponge iron to highest degree of purity 
commercially available. Photo shows a typical "heat" being poured from 
furnace into ladle suspended from overhead traveling crane. . 

Further processing to refine ore continues with its passage through 
magnetic separator, settling tank, second separator, and filter. Ore 
product is then 200·mesh powder of commercially pure 70% Fe. 

Final processing step is ladling molten metal at pig·casting unit above. 
Arkota Ill , in pigs up to 50 Ibs., is 99.8% Fe, with 0.01 % maximum of 
carbon, sulfur, phosphorus - a degree of purity now attractively priced. 
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HOW ARKOTA RE._-UCES IRON ORE 
USING HYDROGEN FROM' NATURAL GAS 

' IRON ORE CHARGE 

! 

SPONGE IRON 
PRODUCT 

RETORT 

NA ruRAL GAS CHARGE 

THERMAL REFORMER 

GAS REFORMING PROCESS 

Iron of greatly improved quality for the chemical, ductile iron and sintered 
products industries, and ultra-clean melting stock for premium superalloy, 
tool and other steels, are produced at Arkota Steel Corporation's Coolidge, 
Arizona, plant. 

The process uses only natural ' gas and electric power, thus eliminating the 
need for coke in making iron. ' 

Arkota is the first commercial-scale plant in the United States to employ 
this highly efficient, economical, semi-continuous process to remove oxygen 
and sulfur from iron ore by means of a controlled mixture of hot hydrogen 
and carbon monoxide gases. 

The process and equipment were invented, perfected and patented by 
Julius D. ¥adaras, an Arkota vice president, for whom the process is named. 

As shown in the simplified flow diag~am above, pre-heated natural gas is 
desulfurized, mixed with steam, and reformed in the presence of a nickel
alumina catalyst. After quenching, the partially reformed gas is mixed with 
unreacted recirculating process gas. The mixture is then thermally reformed 
by a patented process in specially 
designed equipment to produce the 
desired mixture of hydrogen and 
carbon monoxide. 

The reducing gas is injected through 
tpe stationary head automatically 
locked to the removable retort, into 
which 15/18 tons of 71 % Fe pellets 
have been charged. The 1900° F. gas 
pulses downward through the ore 
charge under control of a valve op
erating at 15/20 cycles per minute. 
Unreactedgas from the retort is 
cleaned, recompressed and reformed 

, for recycling. 

Virtually complete reduction of the 
ore charge is accomplished in the 
retort, and the 95 % -plus. sponge 
iron is then processed into powder, 
briquettes, pigs or ingots as desired. -
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ARKOTA· PRODUCTS . 
. A,NDTH'EIR APP.LICATIONS 

The distinguishing characteristic" Qf ArkQta Steel CQrpQrat~o~'s . 

varied line Qf basic prQducts is their extreme accuracy 
ip meeting exacting purity specificatiQns required by 
manufacturers Qf highly critical cQmpQnents 
'with Elpecialized functions in defense and nQrmal industry. 

~rQducers of steels such as 52100 bearing, 17-4 PH stainless, 
~nd supe1:'aHQ~s used by the avi~tiQn, rQcket, mis~iJe, electrdnid 
and other industries" require pase melting stocks with' 

the greatest P?ssible ~re~~Qmfrom impurities,in,qrder tOirejduce, 
their prQcessingcQsts. Other industries require base stocks ' 
of varying material balance fQr uses ~tanging frQm 
pure irQn PQwder fQr.the chemical prQfessiQn, to. higher 
carbQn ~Qntent fQr ductile irQn prQducts and.blast furnace burden. 

Arkota 111 improved commercially pure iron pigs are produced ' 
in weights up to 50 Ibs. for special steel and superalloy melting. 
In Arkota 111, carbon, sul·fur and phosphorus are held 
to a maximum of 0.01 % -, Other impurities such as silicon, manganese, 
nitrogen, hy:drogen and oxygen are completely eliminated or redu'ced 
to minute trace amounts. '99.8% Fe purity may be obtained. 

Arkota' RSPO reduced sponge iron powder of 99%-plus Fe purity 
will be available' in drums for the chemical ind!Jstry 
and pressed or sintered produ,cts. . 

Arkota SBD sponge iron briquettes of 95 % -plus Fe, 3.5 % Carbon 
a'nd 0.5 % Si are produced for ductile iron meiting. 
Shipment is by bulk.or carton. 

Arkota SBS reduced sponge/iron briquettes, for electric furnace} . 
melting of tool an<31 specialty,s~eels are.1guaranteed to have an Fe purity 
of 97%-pll;ls Viith mifli<~um'alJ1ol.m1:S of carbon, sulfur, phosphprus 
and other undesirable elements. In clrums. ' " " , 

Also available are unreduced ore and har:diron ore pellets 
containing 70%-71 % iron, and magnetically separated coarse iron ore 
'o,f 62%-66% Fe content, for use in sint~ring or smelting operations, 
roofing materials and other applications. These Ark9ta products 
¥,re available in bulk only: 4 '\ ' 

Producers of magnetic steels with lQW hyste.resis lQSS 
andtype 304 stB;inless ~0r high cQrrQsion resistance, 
ductile irQn prQducers seeking desired nQdular structure 
withQut expensive magnesium prQcessing, and Qtller users 
Qf ultra-clean high quality steels will find ArkQta's prQducts 
answering their gQal Qf ~uperiQr quality 'at reduced CQst • . 

~_-L-:-___ --:---;~--=-.......".. 
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ARKOTA OFFIC'E ' S, DIRECTO .~S ANDr ) ONSULTANTS 
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PATRICK H. FEENEY, of Pierre, S.D., is 
Chairman of the Board of Directors and 
President of Arkota Steel Corporation. 
He has interests in ranching, real estate, 
motels and bowling enterprises, and is 
President of the Sodrac Race Track, 
North Sioux City, S. Dakota. 

JULIUS D. MADARAS, Vice President of 
Arkota, is the inventor of the Madaras 
ore reduction process for making iron 
and steel. He lives in Coolidge, Arizona . 
He has been associated with the Ford 
Motor Co.; Allied Engineers; the Bra· 
zilian Government; Southwestern Metals, 
and Madiron, Inc. 

JOHN L. HEALY, a member of Arkota 
Steel's Board of Directors, resides in 
Sioux Falls, S. D., where he is President 
of J. L. Healy Construction Co. and 
Kolman Manufacturing Co. 

GEORGE E. SERCL, an Arkota director, 
divides his time between Phoenix and 
his home in Sioux Falls, S. D. He is a 
bank director and President of the Sun· 
shine supermarket chain. 

v / 
GERALD J. GROTT, Consultant to Arkota, 
is Operations and Asst. Ge,n. Mgr., Wai·, 
Met Alloys Co. (Div. Howe' Sound), and 
was formerly Technical Director, Mich· 
igan·Standard Alloys Co. 

j~' 

MARNEL LlNDEKUGEL, of Mitchell, S.D., 
is Executive Vice President, Secretary, 
and a Director of Arkota Steel; Sec.· 
Treas. of the Missouri Basin Construction 
Co., Inc.; past president of the Associ
ated General Contractors of South 
Dakota; director, Sodr<3c and Park Jef
ferson Tracks. 

~ 

V' 
DONALD J. MAHONEY, Arkota's Treas
urer, is President of the Chamber of 
Commerce and the Industrial Develop
ment Corporation of Coolidge, Ariz., 
where he is active in real estate and 
insurance. His degree of Bachelor of 
Science in Business Administration is 
from the University of Arizona. 

SID BLAIR, a member of Arkota's Board 
of Directors, lives in Scottsdale, Arizona. 
Former President of the Pawhuska Mill· 
ing Corp. Rancher in S. Dakota, Okla., 
Wyoming. 

JESSE J. BAUM, Consultant to Arkota, 
is with a Frank Mayer Engineering Co. 
(Los Angeles) steel foundry team in 
Manila for ICA . He has been with 
Ingersoll Steel, Duraloy, Natl. Tube . 

ROGER F. WAINDLE, Consultant to 
Arkota, is President, WaiMet Alloys Co. 
(Div. Howe Sound), Dearborn, Mich.; a 
director, Investment Casting Inst.; for· 
mer pres., Am. Soc. Tool & Mfg. Eng. 

DEVELOPMENT OF THE MADARAS PROCESS 
", 

Julius D. Madaras conceived his process for reducing iron 
ore in 1936 while in Brazil, a country which - like others in 
South America and elsewhere - lacks coking coal for making 
steel. The process permits construction of steel plants near 
ore deposits where natural gas is available. 

Born in Hungary in 1894 and educated as an engineer in 
Paris, Zurich and Berlin, Madaras came to the United States 
after World War I and continued his studies at Michigan 
and Michigan State Universities. 

He was instrumental in simplifying assembly and produc
tion line problems for the Ford Motor Company, and worked 
on new power generating techniques for electric and gas 
utility groups. 

While in Brazil studying that country's power problems 
at government invitation, Madaras began work on his method 
of reducing iron ore by means of hydrogen and carbon mon
oxide gas. Upon his return to the United States, he devoted 
himself to perfecting the process. 

Laboratory tests at the University of Michigan demon
strated the feasibility and efficiency of the process, and in 

. IARK6TAI~IEEL CORPORATION 

1938 a Madaras process pilot unit was operated successfully 
at Peoria, Ill. " 

Two years later, during World War II, a larger unit was 
erected at Longview, Texas, where exJ~nsive successful tests 
were conducted and new equipment developed. 

In the years from 1944 to 1953, Madaras developed addi
tional special equipment an.d continued demonstrating his 
process to the steel industry. In this period, he was aided by 
Dr. Arthur H. Compton, noted U . S. scientist, and had the 
assistance of syndicate financin,g. A license to use the process 
commercially was granted in 1953 to a Mexican firm. . 

The Arkota plant at Coolidge is the first to use the 
Madaras reduction process commercially in the United 
States. This plant makes use of more advanced equipment 
and process techniques invented and developed by Madaras 
since 1953. 

Arkota Steel Corporation is the exclusive licensee for the 
Madaras process in Arizona, ' and also holds non-exclusive 
licenses for Washington, Oregon, California and Nevada . 

NORTH ARIZONA BOULEVARD • COOLIDGE, ARIZONA 
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